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PREFACE. 


1 Foreſee but one Objection that may 

be made againſt the following Com- 
pendium of the moſt uſeful Rules in A- 
rithmetic, viz. that no Notice is therein © 
taken of the Doctrine of Vulgar Frac- 
tions: The Reaſon of which Omiſſion 
is, that I thought them too difficult for 
the tender Capacities of theſe, for whoſe 
Service this little Work is princifally in- 
tended ; and beſides, moſt common Buſi- 
aeſ may be carried on with the Knows- 
edge of Whole Numbers only, or fuch 
3 2 /mall Skill in Fractions as may be ſoor 
acquired whenever it is found neceſſary. 
In general, 1 hope the Rules and Exam- 
pies I have given are laid down and ex- 
9 5 Ah: plained 


Manner, as to fall within the Compre- 
henfions of Youth, and render the Work 
a proper Introdudtion ty the Study of the 
more abſiruſe Parts of Arithmetic, But 

inflead of ſpending Time in ſetting forth 
the Merit of the Performance, the uſu- 

al Bufineſt of Prefaces) I ſubmit it en- 
tirely io the Readers Judgment, and 

Hall employ a frau Pages in giving bim 
a ſport Account of the Riſe and Progrefs 
of the Art of Numbers. 

We have very little Intelligence in- 
. deed abaut the Origin or [nvention of 
Arithmetic, Hiſtory neither fixin its 
Author nor the Time. In all Prolabi- 


PREFACE. 
Part of their Philoſophy and Theology 


ſeems to have turned altogether upon 
Numbers: And Pythagoras, who learnt 


this Science from the Egyptians, at- 


tempted to explain all Things in Na- 
ture by Numbers, affirming that the. 
Knowledge of Numbers was the Know- 
ledge of * Daity. . . 
From Egypt Arithmetic was tranſ- - 


mitted to the Greeks, who handed it 
\ forwards, evith great Improvements 


which it had received from their Afro- 
nomers, to the Romans; and from them 


it ſpread over Europe with their Con- 
_ queſts, | pe 


The Arabians, by the happy Inven- 
tion of the Cypher, made the Way to 
the Science of Numbers much more eaſy 
than it wwas before; and to them wwe are 


| indebted for the Art of Algebra, which, 
after having been long neglected and lit- 


ele underſtood, has of late been revived 
and very much improved in Europe. 
—— 4 In 


In truth the Arithmetic of the Au- 
cients fell far ſhort of that of the Mo- 
derns, who in the laſt and the preſent 
Century hade applied themſelves to the 
Study of this excellent Science auith fo 
much Succeſs, that they ſeem to have 
carried it to its utmoſt Perfection. 
As to the Method of Computation in 
Uſe amongst us by a Series of ten Cha- 
rafters, ſo that the Progreſſion is from 
Ten to Ten, it awas utterly unknown to 
the Greeks and Romans, aud is ſaid 
zo have been firſt introduced into Eu- 
rope about the End of the tenth Cen- 
tury, by Gerbert, afterwards Pope un- 
der the Name of Sylveſter II. who 
borrowed it from the Moors of Spain. 
No doubt it root its Origin from the 
Way of reckoning on the Fingers, which {| 
aba uſed before Arithmetic was brought - 
into an Art: And hence, perhaps, the -| 
Erngle Figures, 1, 2, 3, &c. have ob- 
1 iy tained 


1ained the Name of Digits, from the 


Py 


PREFACE. 


Latin Word Digitus, @ Finger. 
The Eaftern Miſſionaries aſſure us, 
that to this Day the Indians are wery 
expert at computing on their Fingers, 
ewithout the Uſe of Pen and Ink. The 
Chineſe do not much regard Rules in 
their Calculations, inflead of which 
(Father le Comte tells as) they uſe an 
Infirument made of a Plate a Foot and 
a half long, acroſs which are fitted ten 


or twelve Iron Wires, whereon are 


Arung little round Balls: By drawing 


ih:ſe together, and diſperſing them again 
one after another, they calculate with 
great Eaſe and Expedition; and have 
alſo the Manner of proving the Truth + 
of the Operation. Add to this, that 
the Natives of Peru, who make their 
Computations by the different Arrange- 
ment of Grains of 'Maize, are ſaid to 
equal any European, with all his Rules, 
both in Sureneſs and Diſpatch, 


men - 


1 * 
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| PREFACE. 
I mention theſe Thi ngs only as Mat- 
ters of Curiofity, and not with any De- 
Hen to depreciate the noble Science of A- 
rithmetic, the Study of which 1 hear- 
lily recommend to the Youth of bath Sexes, 
as an Attainment that wwill be of excel- 
| tent Service to them almeft in every 
Station of Li * 


ARIT H M Bri 


Its Definition, Ul fulnsfs, * briuci- 


Fal . 


Wvä r is Anrrunarict 


A. The Art of Numbering, 


whereby we reckon or calculate truly, 
and N. Eaſe and Expedition. 


Q. Of what Uſe is it? 
A. It is neceſſary for the carrying 
on of Trade and Buſineſs, for the 


Management of an Eſtate, and many 
other Affairs of Life. Without the 


Knowledge of Arithmetic we are lia- 
ble to * upon in our Deal- 


ings 


TS — 


— 


Multiplication, and Diviſion. 
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ings with Mankind, or defrauded by 


| careleſsServants and unjuſt Stewards: | 


But by a competent Skill in Numbers 
theſe Inconveniencies may be avoid- 
ed, and we may probably increaſe our 
Store, and become rich and honoura- 
ble. Even the Ladies themſelves, 
who have generally the Care of the 
domeſtic Expences of a Family, ought | 


therefore to have a proper hare of | 


this uſeful Accompliſhment. 
Q Which are the chiefRules in 
Arithmetic? 


A. Numeration, Addition, Subtrafion, 


a „ 


— 


Ea J. 


- Of NuMeRATION, or Nor arion. 


W 


1 NuUMExRAT1ON? 
3 Numeration, or No- 
tation, as it is called by ſome late Aa- 
rithmeticians, we are taught how to 
read or write My ET pro- 
poſed. IM etl " QH ow 


5 
' * * 31 
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Q. How is that to be done? 
A. By the ten following Aran l 
Characters, viz. \ 
One, Two, Three, Four, Five, 
II! !. 
Six, Seven, Eight, Nine, Cypher. 
6 õ x / ⁊ nd. 
Q. But how can. theſe few Figures 
expreſs all Numbers whatſoever? 
A. By having different Values or 
Significations ſet upon them accord- 
ing to the Place they ſtand in; for tho 
each of them when alone has a 


Z fix'd and certain Value, as 1 one, 


2 tuo, &c. yet the ſame Figure, when 
Placed along with others, may expreſs 
very different Numbers.; ; as 1 may 
fignify one only, or ten, or a hundred, 


2 thouſand, ten thouſand, &c. 


Q. How then ſhall I know the 


F Value of any Figure ? 


A. By oblireing the Place it ſtands 
* 9 remembering, that if it be a- 
| lone, 


4 | 
lone, or in the firſt Place on the Right 


Fand, it. fignifies ſo many Units or 


Ones as the Figure ſimply expreſſes ; 
as, 5 denotes hve Units: But place. an- 


other Figure after it, and it fhgnifies þ 


five Tens, or Fifty; as 51 is Fifty-one. 


So if another Figure were added after 
it, the 5 would ſignify five Hauzdreds, | 


that is, juſt ten Times as many as it 


did before; for each Remove from 
the Right Hand towards the Left in- 
creaſes the Value of a Figure in a ten- 
fold Proportion, from Ones td Tens, 
Hun- 
dreds to Thouſands, from Thouſands | 


from Tens to Hundreds, fro 


to Tens of Thouſands, &c. 


Q. What is the Uſe of the round a 


Character you call a Cypher ? 


A. Though of itſelf it ſignifies Vo- 
thing, yet being placed after other Fi- 

gures it gives Value to them in the |} 

above-mentioned Proportion: Thus 9, 


when alone, ſtands for Vine only; but 
5 being 


rr Is Ly, ,Qo rp” 


„ 0 
being removed one Step towards-the 
Left Hand, by adding a Cypher after 
it, it ſignifies ten times as many, that 
is, go Ninety. But what has been ſaid 


will appear more plainly by a due At- 


tention to the following Table. 


8 5 FEST - » 
: . 23 3 2 
8 8 232288 
23 0G Or, 
=2 $3368 
„ 
a 55.5 
SSP 1234 
IS 123456 
2 1424237 

12345078 
123456789 


From 


LS: 
From this Table you may obſerve, 
that t ſtanding alone ſignifies a ſimple 
Unit, or Oze only; but in the next 
Row of Numbers, being placed on the 
Left of the Figure 2, it hands for one 
Ten, or ten Units, and both of them 
put together make up Twelve, In 
the next Row you find the Figure 1 
ſignifies ne Hundred, being removed 
into the third Place from the Right 
Fand, with the Figure 2 in the Place 
of Tens, and 3 in that of Units: 
the Sum of theſe three Figures there- 
fore, as they ſtand in a Row, is 1 Hun- 
dred, 2 Tens or Twenty, and 3 U- 
nits or Ones; that is, One hundred and 
twenty-three, Again: In the next Row 
of Figures, the 1 is the fourth Place 
from the Right Hand, which makes it 
ſtand for One Thoxſand, having 2 after 
it in the Place of Hundreds, z in the 
Place of Tens, and 4 in that of Units; 
which expreſs'd together, as they ſtand 
| in 


t 7 
n a Row, 1234, amounts to One thou 
and two hundred and thirty four. Thus 
>xerciling yourſelf at firſt in the ſmal- 
ler Numbers, you may proceed to the 


greater, till you are perfect in the | 


hole Table, obſerving how the Value 
of Figures increaſes as they are re- 
moved from the Right Hand towards 


the Left, andrememberingthe Names 


of the Places; And by this Means you 
will ſoon be able to TL inWords, 
or to write down in Characters, any 
Number you will have occaſion for in 
the commo Buſineſs of Life. 

But how ſhall I know how to 
write in Figures any. Number that is 
not in the Table, ſuppoſe it to be 
Tao hundred and Twenty -frue ? 

A. As you begin with Naa 
which you ſee by the Table muſt ſtand 
in the third Place towards the Left 
Hand, it is plain that three Figures 
will be neceſſary 1 expreſs the N a 

er 


ber propoſed. Therefore firſt ſet down 
2 for the Hundreds; after that 2 for | 
the Tens, becauſe there are two Tens | 
in twenty; then 5 in the Place of 
Units, and the Figures will expreſs 
the Number you deſire, 225. 
©, If Cyphers be mixed amongſt 
Figures, how mult they be reckoned ? 
A. Remember that of themſelves | 
they ſignify nothing, but increaſe the 
Value of other Figures that ſtand be- 
fore them : . Suppoſe therefore you 
meet with this Number yoo, as there 
is a Cypher in the Place of Units, and 
another in the Place of Tens, theſe are 
of no Signification ; but the 4 denotes 
faur hundred, being advanced to the 
Place of Hundreds by the two Cy- 
hers. So if you would expreſs 4⁰⁰ 
hundred and five in Figures, you muſt | 
ſet down 2 for the Hundreds, and 
having no Tens make a Cypher in the 
Place of Tens, and a 5 in that of U- 
5 nits 


* 


oa, Lac: 0 
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1 
nits, and you have the Number pro- 
poſed, 206. 
©, How is the loweſt Row of Fi- 
gures in the Table (wiz. 123456789) 
to be expreſſed in Words at length ? 
A. One hundred and twenty-three Mil- 
lions, fur hundred fifty-fix Thouſands, 


ſeven hundred eighty-nine. N. B. In 


theſe long Numbers it is uſual tomake 
a Comma or Stop between every three 
Figures, from the Right Hand to the 
Left, whereby the Millions, 'Thou- 
ſands, &c. are more eaſily diſtinguiſh- 
ed ; as, 7 

231,564,970 

24,301,025 


* 


Which the young Scholar may en- 
deavour to expreſs in Words for his 
Improvement, after he is well ac- 
quainted with ſmaller Numbers. 
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amples : 


C 10 ] 
Dna. II. 
+ Of ADD1T1ON. 
OA Y HAT is ADD1IT1ON ? 


It is the putting toge- 
* of AE Manser > Jo as to find | 


their total Amount, that is, one Num- 
ber equal to them all. | 

2. What is firſt to be obſerved i in 
this Operation? 

A. In ſetting down the Nbg 
to be added, Care muſt be taken to 
place every Figure in its proper Co- 


Jumn, that is, Units under Units, 
Tens under Tens, Hundreds under 


Hundreds, & c. as in the following Ex- 


Books. 


I: 


bf, 


Boos. Nuts. Pint. 
2 4 172 
7 ——  , 
8 61 201 
3 43 129 


In all 19 In all 208 In all 847 


2. In what Manner do you add 
theſe Numbers together? 

A. The firſt Example, or that on 
the Left Hand, is a Row of Single Fi- 
gures, which I ſum up in this Man- 
ner: Beginning at the Bottom, and 
going upwards, I fay, 3 and 8 18 11, 
and 718 18, and 1 is 19; and having 
no more Figures to add, I ſet down 


ig at the Bottom as the total Amount. 


In the ſecond Example, I likewiſe 
egin at the Bottom of the Rank of 
nits (which is always to be done) and 

ay, 3 and 1 is 4, and a Cypher is 
Votbing, and 4 is 8, which being leſs 
2 than 


U 


' and 2 is 20; which I put down un- 


than 10, I ſet down under the Units, 
and proceed tothe Left-hand Column, 
ſaying, 4 and 6 is 10, and 8 is 18, 


derneath on the Left of the 8, and 
find the Amount of the ſeveral Parts 
or Figures to be 208.—In like Man- 
ner I begin with the Units of the 
third Example, ſaying, 9 and 1 is 10, 
and 5 is 15, and 2 is 17, which be- 
ing 7 more than ten, I fet down 7 
under the Row of Units, and carry 1 
for the 10 to the next Column on the 
Left, ſaying, 1 and 2 is 3, the Cy- 
pher is Nothing, and 4 is 7, and 7 
18 14. Here again, the Number 14 
being 4 more than 10, I put down 4 
under the Row of Tens, and carry 1 
to the Column of Hundreds, ſaying, 
1 and 1 is 2, and 2 is 4, and 3 is 7, 
and 1 is 8, which 8 I place under- 
neath, and find the Total to be 847. 


/ 


OY ( "3 3 
©, Is One for Ten to be always car- 
ried from any Row of Figures to the 
next on the Left Hand, as in the laſt 
Example? . „ 
A. In the Addition of Numbers of 
one Denomination, that is, of one 
Name or Kind, whether they be all 
Gallons, Pounds, Miles, Acres, or what- 
ever, (which is called Simple Addition) 
you muſt always carry 1 for every 10 
that you find in the Row of Units to 
the next Row of Tens, and the like 
from the Tens to the Hundreds, from 
the Hundreds to the Thouſands, c. 
till you have gone through all the 
Rows, be they ever ſo many. So if 
the Amount of the Column of Units 
be juſt 10 and no more, ſet down a 
Cypher underneath the Units, and - 
carry 1 to the Tens; but if they a- 
mount to 20, a Cypher muſt be put 
down and 2 carried, becauſe there 
are two Tens in Twenty. In like 
"ms Manner, 


L 14 1 
, 1 if the Amount of a Right- 
hand Column be 45, the 5 muſt be 
placed underneath in the Total, and 
4 carried to the Column on the Left, 
becauſe there are four Tens in Forty. 
When you come to the laſt Column, 
the Amount of it muſt be ſet down, 
be it what it will, becauſe the Opera- 
tion Is compleated, and the Tens can 
be carried no farther. Take an Ex- 
ample or two more for Practice. 


„ Horſes. 
2907 > 457% 
"$14 8601 
8549 209 
2660 74 


Total 14431 13456 


Let us now proceed to Compound 
Addition, or that of Numbers of aif- 
ferent Denominations, as we find in 
Money, Weight, —_—, &c. And firft 
of 9. | Q. What 


pht- 
t be 
and 
eft, 
rty. 


nn, 
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Q. What is to be obſerved in caſt- 
ing up Sums of Money ? e 
A. Remember that in England we 
keep our Accounts in Pounds, Shil- 
lings, Pence, and Farthings ; and there- 
fore take particular Notice, that 
4 Farthings C 1 Penny. 
12 Pence ny Shilling. 
20 Shillings '( 1 Pound. 
Beſides, for your.greater Eaſe in 
this Sort of Addition, it will be pro- 
per to get by Heart the following: 
> PRC , 
20d. is 1s. 8d. 


30 — 2 6 
SEO S. + 2 
50 — 4 2 | 
60 — '5 0 
70 — 5 10 
80 — 6 8 
19 2. & 
100 — 8 4 
110 —- 9 2 
120 — I. O 


> 
97 


; 53 
Qi. What is farther to be obſerved? 

A. In ſetting down the Numbers 
to be added together, be ſure to place 
Pounds under Pounds, Shillifgs un- 
der Shillings, Pence under Pence, and 
Farthings under Farthings; and you 
may put an J. over the Column of 
Pounds, an 5. over the Shillings, a d. 
over the Pence, and a g. or gr. over 


* 


the Farthings. 


Q. What is the meaning of thoſe 
Letters? 4 f 
A. They are the firſt Letters of the 
Latin Words Libra a Pound, Solidus 
a Shilling, Denarius a Penny, and 
Quadrans a Farthing. 15 
2. Let me ſee an Example accord- 
ing to theſe Directions. 
A. I owe to one Perſon Three 
Pounds fix Shillings and Sixpence Far- 
thing, to another, One Pound four Shil- 
lings and Ten-pence Half-penny, and to 
a third Tawo Pounds Eleven Shillings 2 
l Wa „„ 


# 


ol 


. 5 
three Farthings, In order to know 
what theſe ſeveral Debts amount to, I 
ſet them down in the following Man- 
ner, and find the Total to be Seven 
Pounds two Shillings and Five-pence 


Half-penny, 

b #6 
. 
110 
2 11 3 


——_— 


— _ — —_—_— 


— 7 2 Total. 


2. But how Jo you proceed in the 
Operation ? 

A. I begin with the Farthings, and, 
ſay, 3 and 2 is 5, and 1 is 6; then 
conſidering that 4 Farthings make 1 
Penny, I ſet down only 2 Farthings 
under'that Column, and carry 1 for 
the 4 to the Column of Pence. Then 
(paſſing over the Cypher) I ſay, 1 that 
I carry and 10 is 11, and fix 1817 3 

which 


4 


„ 
which being 5 Pence more than a 
Shilling, Iſet down 5 under the Pence 
and carry 1 for 12 to the Column of 
Shillings; ; ſaying, 1 that I carry and 
11 is 12, and 4 is 16, and 6 is 22. 
Here again I conſider that 22 Shil- 
lings is 2 more than a Pound; -there- 
fore I ſet down 2under the Shillings, 
and for the 20, I carry 1 to the Co- 
lumn of Pounds; ſaying, 1 I carry 
and 2 is 3, and 1 is 4, and 3 is 7, 
which I ſet down under the Pounds, 
and ſo the Work is compleated. 
2. Is the fame Method to be ob- 
ſerved in all Sums of this Nature? 
A. Ves; always remember for e- 
very four Farthings to carry 1 Penny, 
for every 12 Pence to carry 1 Shil- 


W ling, and for every 20 Shillings to 


carry 1 Pound; ſetting down, as you 
go along, the overplus Farthings, 
Pence, and Shillings (if ſuch their 
vo)! aac their proper Columns. 


*. 


82 | 


[ w J. i 

9. Are F arthings always expreſs'd 
as in the en, with a 9 over 
them ? 

A. No; they are commonly fer 
cloſer to the Column of Pence, and 
are expreſs'd as follows, wiz. + is one 
Farthing, 4 is two Farthings or an 
Halfpenny, 3 isthree Farthings. Theſe 
are call'd Fractions, and are to be caſt 
up in the ſame Manner as before ; as 


you will find in theſe Examples: 


4 A 

Laid out for Apples 1 — 64 
| Gingerbread 2— 44 | 
Marbles— o—g 
Oranges — 1— 5k 


Total PEA 14 


Here 1 caſt up the F atchings, as in 
the former Example; and finding 


them to be 6, or 2 more than a Penny, 


I let 2 2 Farchings or a Halfpenny © 
| f thus z 


1 1 
thus 2, and earry one to the Pence, 
which being added together, amount 
to 25. Then conſidering that in 25 
Pence there are twice 12, (that is, two 
Shillings) and 1 Penny over, I put 
down the odd Penny under the Co- 
lumn of Pence, and carry 2 to the 
Shillings ; which amounting to 6, 1 
place 6 under that Column, and find 
the Total to be as above expreſs'd.,— 
Take one Example more for your 

- own Practice. 

, . 


Laid out 22— 16 — 84 
and 3310 —4 
and 29 — 3— 7 


Total 85 — 10—8 


N. B. When the Column of 
Pounds has two or more Figures in 
Ro w, add them up as Numbers of 
> Denomination; ; that is, for every 
10 


1 
2 37 : 
A 
1 05 9 * 2 
1 i h 2 


 -& = „ woes ' 
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10 


121 ] 

ro in the Place of Units carry 1 to 
that of Tens, and the like from the 
Tens to the Hundreds, SS. 

Q. How ſhall I learn the Addition 
of Weight ? | | 
A. Two Sorts of Weight are uſed - . 
in England, the one call'd 4voirdupois, 
the other Trey; both which ought to 
be underſtood, We ſhall begin with 
the Awvoirdupois Weight, as being the 
moſt common; the ſeveral Diviſions 
whereof are as follows, and muſt be 
well remember'd: | 
| AvoirpuPors Weight. 
16 Drams make 1 Ounce. 
16 Qunces —— 1 Pound. 
28 Pounds 1 Quarter of a Hund. 


uarters — 1 Hundred, 

*. . — Ton:. 

In ſetting down Sums of this Kind, 
always begin with the Numbers of the 
higheſt Denomination, proceeding 
from the Lett Hand to the Right; but 


fa] 
in caſting them up begin with thoſe of 


the loweſt Denomination, proceeding 


from the Right Hand to the Left. 
As in this Sort of Weight, firſt put 
down Tous, then Hundreds, then Quar- 
tert, &c. but in adding them together 
do quite the Reverſe, that is, begin 


with the ſmalleſt Diviſion, and end | 


with the greateſt, 
What marks are ſet over the 
Columns i in this Sort of Weight? 
A. T. 1s uſed tor Tons, C. for Hun- 


0 reds, qrs. for Qua. ters, 46. for Pounds, 


og. for Ounces, and dr. for Drams. 
Q. In adding up theſe Sums, what 
is to be carried from one Column to 

another? | 

A. For eyery 16 Drams carry t 
Ounce, for 16 Ounces carry 1 Pound, 
for 28 Pounds carry 1 Quarter, for 4. 
_ Quarters carry 1 Hundred, and for 20 
Hundreds carry 1 Ton, 


Q. Can' t you give me an Example? 
A. Ves; 


an 


L387 
A. Ves; Firſt let us ſet down one 
in Great Weight, that is, where the 


Columns are Tons, Hundreds, Quartet, 


and Pounds. 55 
. 3 J. 15. _ 
2 — 5 — 1— 16 
* 4-19 
17 283 
3 922 


4 
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Here I begin to caſt up the Column 
of Pounds, which 1 find amount to 51, 
and remembring that for every 28 L 
muſt carry 1 to the Column of Quar- 
ters, I conſider how often 28 is con- 
tained in 51 ; which being but once, 
and 23 over, I ſet down 23 under 
the Pounds, and carry 1 to the Quar- 
terss Upon ſumming up theſe I find 
them to be juſt 8, and as I am to car- 
ry 1 for every 4, I put down o, and 
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carry 2 to the Hundreds, Theſe be- 
ing added together make 27; and as 
I ham to carry 1 for every. 20, I ſet 
down 7 under the Hundreds, and car- 
Ty 1 to the Tens; which amounting 
to 9, I ſet it down underneath, and 
the Total appears as above. 

lt may not be amiſs to obſerve, 
that though ſome Goods are fold by 
the Ton, they are not weighed by it, 
but by Hundreds, Quarters, and 
Pounds, and the Tons are computed 
afterwards, 

The following is an Example of the 
Small Weight, conſiſting. of Pounds, 
Ounces, and Drams. \ 

„ 
21 — 11 — 10 
15 — 08 — 12 
22 — 12 — 14 
8 


97 — 10 — 0 


— 
* 
8 — —— — — 
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In this Example, remembring that 
I am. to carry 1 for every 16 Drams, 
and the ſame for every 16 Ounces, I 
begin with caſting up the Drams, 
and find they amount to 39, which 
Number contains twice 163 and 7 
over: I therefore ſet down 7 at the 
Bottom, and carry 2 to the Ounces, 
which I add together, and find them 
amount to 42, Now the Number 42 
containing twice 16 and 10 over, I 
put down 10, and carry 2 to the 
Pounds, which making 97 in all, 
I ſet down 97, and the Work is 
finiſhed, 


Cannot you give me an Exam. © 


ple of the Great and hanna Weight 
together ? 

A. Yes; the following may ſerve 
to employ you when you Nerf 
nngeriiand the former. 


. 
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(20) . (4) (28) (16) 46 
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Ke, ee, ee 
347 — 08 — 1 — 17 — 10 — 06 
283 — 11 — 0 — 12 — 03 — 10 
e 
„ e | Eon, Spares fares Famets, 


nog 18 — n 


The Fi igures at Top. within Paren- 
theſes, are placed there to aſſiſt the 
Memory, being the Numbers for 
which 1 is to be carried to the next 
Column on the Left, as often as they 


are contained in the Column over 


which they ſtand. It is not neceſſary 
to place ſuch a Direction over the laſt 
Column on the Left, becauſe that is 
always to be caſt up as Numbers of one 
Denomination, carrying 1 for every 
10 Units to the Place of Tens, and in 
the ſame Proportion from the Tens ke 

the 
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the Hundreds, &c. as was taught in 
the former Part of Addition, — This 
Method may be obſerved in all Sums 
of the like Nature, if the Learner 
wants ſuch Aſſiſtance. 

Q. Is there no other Help for the 
Memory in caſting up large * ? 

A. Yes; in caſting up a long Co- 
lumn or Row of Figures, you may 
make a Dot with your Pen as often 
as you come to the Number for which 


you are to-carry I to the next Column, 


and ſet down the Overplus at the Bot- 
tom. This is done in the Column of 


Drams in the laſt Example, where 16 


is the Number for which 1 is to be 
carried to the Column of Ounces. In 
caſting it up I ſay, 11 and 7 is 18, 
which being 2 more than 16,1 make 
a Dot againſt the 7, and ſay, 2 and 10 
is 12 and 6 is 18; I therefore make 
another Dot againſt the 6, and carry 
on the 2, which with 15 makes 17, 


Ca that 


ER ans mans”. 
hehe > F Wb Too ws 


Wn 


# * 
: - - . — = —— _ 
1h er -N * 2 1 rr rr © Ter E 5 . yew = 22 * K 
PPC OE CRETE ⁵ ᷣ Y 
Laren oo 8 Ge — Bo. n eat ws WTR rl See 04 EO BE an nts LE re f 
: 


32 


S W. Do. 


Se 
n 


— — , 
_ — O—_S — —— — — 
— — — — ĩ 

F 


TS 1. 


chat is, 1 more than 16: And having 


no farther to go, I ſet down the Over- 
on 1 at the Bottom, and for the 3 

ots I carry 3 to the next Column, 
Thus if you were to caſt up a long 
Row of Pence, you muſt make a Dot 


at every 12, and ſetting down the 


Overplus above the Twelves, carry 1 
for each Dot to the Column of Shil- 


lings. And this Method may be 
uſed in all Caſes of the like Nature, 


wherever it contributes to Eaſe or Ex- 
pedition. 8 

Q. What Sorts of Goods are weighed 
by Avoirdupois Weight ? 

A. All Sorts of Grocery Wares, 
Butchers Meat, Bread, Butter, Cheeſe, 
Tallow, Soap, Hemp, Flax, Iron, 
Tin, Copper, Lead, Pitch, Tar, and 


other groſs and coarſe Goods in ge 


neral. 
Q. What is the Difference between 


Troy Weight and Avoirdupois ? 


1 A. This 


ing 
ver- 
ie 3 
mn. 
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A: This will appear by the fol- 

lowing Table of 8 
TROY. Weight. 

24 Grains make 1 Penny-weight. 
20 Penny-weights 1 Ounce. 
12 Ounces 1 Pound. 

But obſerve, that the T7'y Ounce 
is ſomewhat larger than the Avoir- 
dupois, 14 Ounces 12 Penny-weights 


of the former being equal to 16 


Ounces of the latter. Take Notice 


alſo, that Grains are dencted by grs. 


and Penny-weights by pwts. or dwts. 
the Pounds and Ounces as before. 
See an Example. | 
45. oz. dauts. gre 
27 —11 — 19 — 23 
1 
40 — 09 — 13 — 22 
13 — 10 — 08 — 11 
158 — 07 — 00 — 03 
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thecaries make uſe of the Troy Pound, 
_ Ounce into 8 Drams, the Dram 


20 Grains ; as in the following 


. 
Q. How do you proceed in caſtin; 


| up Try Weight? 


A. Begin with the Grains, and fo 


every 24 carry 1 to the Penny: 


weights, for every 20 Penny-weight 
carry 1 to the Ounces, and for every 


12 Ounces carry 1 to the Pounds, th 
Q. What Things are weighed by by 
Troy Weight ? th 


A. Gold, Silver, Jewels, Amber 
EleQtuaries, &c. and alſo Liquor Su 
are computed by this Weight, a Pint 
of Wine, Water, &c. being a Pound, 

N. B. Twenty-five Pounds Try 
is a Quarter of a Hundred, It is 
likewiſe to be noted, that the Apo- 


Ounce, and Grain, but divide the 
into 3 Scruples, and the Scruple into 


Table. 


Axo- 


_— 


„ 


ſting ArPOTHECARIES Weight. 
20 Grains make 1 Scruple. 
d fol 3 Scruples 1 Dram. 
nll 8 Drams —— 1 Ounce. 
ghts 12 Ounces — 1 Pound. 


very Here obſerve, that though Apo- 

thecaries compound their Medicines 
| bil by this Weight, they buy and ſell 
their Drugs by Avoirdupois. 


ber Q. How do you carry in caſting up 
101 Sums of this Weight? 

nfl A. For every 20 Grains carry 1 
nd to the Scruples, for every 3 Scru- 
Tro ples carry 1 to the Drams, for every 

t is Drams carry 1 to the Ounces, and 
po- for every 12 Ounces carry 1 to the 
nd Pounds; 


Q. What are the Meaſures uſed in 
am England? 


nto 

ing you will learn from the enſuing 
Tables. 1 | 

o- . | Wins 


A. There are various Sorts, as 
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4 07. 
Wine Meaſure. 
2 Pints make 1 Quart, 
4 Quarts — 1 Gallon. 
63 Gallons — 1 Hogſhead. 
2 Hogſheads 1 Pipe or Butt. 
2 Pipes — 1 Tun. 
In adding this Meaſure, for every 
Quarts carry 1 to the Gallons, for 
every 63 Gallons 4 to the Hogſheads, 
for every two Hogſheads 1 to the 
Pipes, and for every 2 Pipes 1 to the 
Tuns. N. B. The Wine Gallon 
contains 231 cubic or ſolid Inches, 
by which all Liquids are mealured, 
except Beer and Ale. 


Beer and ALe Meaſure. 

2 Pints make 1 Quart. 
4 Quarts 1 Gallon. 
9 Gallons 1 Firkin. 
2 Firkins 1 Kilderkin. 
2 Kilderkins 1 Barrel. 


3 Barrels 1 Butt. 
| +" Ss 


ly 


ET 
rr 6 0 


19.3 
The Beer and Ale Gallon are the 
ame, containing 282 ſolid Inches; 
ut take Notice, that 8 Gallons make 
l. Firkin of Ale, and conſequently 
uttſ Barrel of Ale is 4 Gallons leſs than 
Barrel of Beer. In adding this 
eaſure, for every 9 Gallons carry 
to the Firkins, and for every 4 
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ads irkins carry 1 to the Barrels. N. B. 4 
the ne Barrel and a half, or 54 Gal- 3 
theſons, is a Hogſhead of Beer. | 
lon q 
les, Dar Meaſure. i 
ed, 8 Pints make 1 Gallon, 4 
| 2 Gallons — 1 Peck. | 

4 Pecks — 1 Buſhel. 1 

4 Buſhels — 1 Coom. 1 

2 Cooms 1 Quarter. Þ 

5 Quarters _ 1 Whey. 1. 

2 . — I Laſt. 'f 

1 

N. B. Foar Quarters are common- | 

ly called a Chaldron, but in London þ 

he | „ 0” | 
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the Chaldron of Coals is 36 Buſhe|: 

In adding, for every 2 Gallons car 4 
1 to the Pecks, for every 4 Peck 

carry 1 to the Buſhels, for every! 1 
Buſhels 1 to the Quarters, &c. 25 


Lone Meaſure, 
3 Barley-Corns make 1 Inch. 
12 Inches 1 Foot. 
3 Feet — 1 Yard. 
5 Yards and 1-half 1 Pole or Perel 
40 Poles — 1 Furlong. 
8 Furlongs — 1 Mile. 


In adding this Meaſure, for ever 
12 Inches carry 1 to the Feet, fo 


every 3 Feet 1 to the Yards, & 6 
N. B. Yards are ſometimes ſet down © 
in Half-Yards, and Feet in Inches * 
and then for every 18 Inches, 1 
carried to the Half-Yards, and fot i 


every 11 Half-Yards 1 to the Poles. 


Lan 


1 
LAup or Squarzs Meaſure. 
40 Square Poles make 1 Rood. 


he); 


cart) | 
ec; 4 Roods 1 Acre. 
-ry | In this Meaſure carry 1 for every 
o Poles, and 1 for every 4 Roods. 
CLorn Meaſure. | 
4 Nails make 1 Quarter. 
4 Quarters — 1 Yard. 
5 Quarters — 1 Ell Erglih. 
3 Quarters — 1 Ell Flemiſb. 
er In adding, for every four Nails 


arry 1 to the Quarters, for every 4 
Quarters carry 1 to the Yards; for 
very 5 Quarters carry 1 to the Ells if 
ngliſh, and for every 3 it Flemilb. 


ver) 
A for | TIME. 
& 60 Seconds make 1 Minute, 


owl 60 Minutes —— 1 Four. 

24 Hours —— 1 Natural Day 
7 Days —— 17 Week. | 
4 Weeks 1 Month; 

13 on 1 Solar Year 

But 
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But the Year is commonly divide 
into 12 Calendar Months, ſome con 
taining 30 Days, others 31, amounting 
in all to 365. Note, however, that 
the true Solar Year is equal to 36; 
Days, 5 Hours, 49 Minutes, 4 Se- 
conds, and 21 Thirds. In the Ad- 
dition of Time, for every 60 Seconds 
carry 1 to the Minates, for every 60 
Minutes carry 1 to the Hours, &c. 

I think it needleſs to ſet down Ex- 
amples of theſe ſeveral Meaſures, for 
if thoſe of Money and Weights be well 
underſtood, and theſe Tables carefully 
attended to, the Scholar will- ſoon 
know how to carry from one Deno- 
mination to another, and conſequent- 
ly be able to caſt up any Sum what- 
ſoever in Compound Addition, 1 ſhall 
therefore only give the Proof of this 
Rule, and proceed to Subtraction. 


. Pros 


1 
Proof of Addition. 
The beſt Way of proving Addi- 


con 
tin, whether Simple or Compound, 
tha to begin at the Top of the Sum, 
36d reckon the Figures downwards, 
Se-. the ſame Manner that they were 


Ad-. Mded upwards ; and if the ſecond. 
nd; otal be the ſame as the firſt, the 
operation has been performed right, 
therwiſe there is ſome Miſtake, 


Ex- 36-7 
for ME a | " 
well n 

* Of SUBTRACTION. 

no- N HAT is Sus rRACTIOM? 
2nt- A. It is the taking a lefſer 


nat Number from a greater, in order to find 
halle Difference between them, | | 
this Q. What is to be obſerved in pre- 
ring Numbers for this Operation! 
A. Set down the leſſer Number un- 
er the greater, and let Units ſtand, 
| | under 


1. OP 
- under Units, Tens under Tens, &c, 
in the ſame Manner as if they were 
prepared for Addition. 

Q. What is the next Thing to be 
done? 

A. Having drawn a Lise under: 
neath the Numbers, begin at the 
lower Figure in the firſt Column to 
the Right Hand, and ſubtract it from 
the upper one, ſetting down the Re- 
mainder under the Line; and ſo 
proceed towards the Left, ſubtract 
ing every lower Figure in each Co- 
lumn from that above it, i. e. Units 
from Units, Tens from Tens, Hun- 
dreds from Ilundreds, &c. and put 
ting the ſeveral Remainders unde 
the Line in their correſponden 
Places. -. 

Is there nothing farther to be 
obſerved in ſubtracting ? 


A. When the upper Figure 1s [ef 


; than the lower, and conſequently th, vx 
owl 


E 


&c. Mower cannot be ſubſtracted from 8 


ere hdd 10 to it, which is called borrows - 


»g ſo many from the next ſignificant 


 beigure on the Left Hand in the upper } 


Line; and for the 10 ſo borrowed you 


Jer-uuſt pay 1 to the next Figure or C- 
the = on the Left Hand in the lower 


n toffiline: As will be made plainer by 
rom e 


Re-W Suppoſe I buy 325 Pens, and ſell 


| fo 236, how nn, [ have remaining? | 


act. ens. 

Co- Bought 325 

nit Sold 236 

lun. | 

put Remain o89 

nde 7 4 | 
den Here I begin with the loweſt Fi- 


eure in the firſt Column on the Right 
Hard, Taying, 6 from 5 I cannot take, 
but (borrowing 10 and putting it to 
the5) 6 from 15 and there remains 


1 which I ſet down underneath, and 
D for 
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for the 10 that I borrowed and added 
to the 5 in the upper Line, I add 1 
to the 3 in the lower Line, ſaying, 1 
that I borrowed and 3 is 4 ; but not 
being able to take 4 from 2, I again 
borrow 10, and ſay, 4 from 12 and 
there remains 8, which I ſet down; 
and for the 10 that I borrowed J add 
1 to the 2, ſaying 3 from 3 and there 
remains o, which I put down under 
the laſt Column, and find the Remain- 
der to be 89, as you ſee in the Ex- 

ample. ._:<: SY 
Again : Let it be required to take 
the Number 3082 from 4205, I ſet 
down the Figures as above directed. 
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From 4205 
Take 3082 


5 * Arn n 2 2 
1 * 8 as * 
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Rem. .1123- 
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. 
In this Example, beginning with 


he Column of Units as uſual, I ſay, 


2 from 5 and there remains 3, which 


place underneath and proceed; 8 


rom o F cannot, but 8 from 10 
which I borrow) and there remains 
2: This being ſet down, I ſay, i that 
I borrowed and © is 1, which take 
from 2 and there remains 1; then 


from 4, and 1 alſo remains. Thus I 


nd the Difference between the two 
given Numbers to be 1123. 1 

The Number of Years elapſed fince 
any Year paſt may be known by ſab- 
tracting the Date of the paſt Vear 
from the Date of the preſent. Sup- 
poſe then I would know how many 
Years' it is ſince the Gyn-powder 
Plot, which happened in the Year 


1605, I ſet down the Date of the pre- 


ſent Year 1788 and the other under 


it, and then ſubtracting in the Man- 
ner already ſhen, I find the Piffer- 


1 ence 


N. 1 
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L 2, 2 
ence to be 183, the Number of Years 
required. | | 
Preſent Year 1788 
Year of the Plot 1605 


Years ſince 183 


Q. How do you proceed in ſub- 
tracting Numbers of divers Denomi- 


nations? | 


A. Obſerve this general Rule, that 
whatever Number you carried. for in 
Addition, the ſame N umber you muſt 
borrow in Subtraction, if it be want- 
ed. For inſtance, in adding Pence 
together, for every 12 you carried 1 
to the Shillings ; and ſo in ſubtracting 
Pence from Pence you muſt borrow 
12 from the Shillings, that is, 12 
Pence, when Occaſion requires. And 
this you muſt always pay to the next 
Place on the. Eeſt, by adding 1 to 
the Figure in the lower Line. Here 
| . follows 


fol 
tio 


E 


follows an Example in the Subtrac- 
tion of Money. | 
I. 


Borrowed 242—16—34 
Paid N 7—9þ 


Remains to pay - 67—18—54 

In this Example I begin with Far- 
things, ſaying, 2 from 1 I cannot 
take, but borrowing a Penny, that 1s 
4 Farthings, and adding it to the 1, 
I ſay, 2 from 5 and there remains 3 
Parthings, which I ſet down thus 2, 
as you ſee above. Then for the 4 
Farthings that I borrowed I add 1 to 
the 9 in the Column of Pence, ſaying. 
and ꝙ is ten, which I cannot take 
from 3; but borrowing 12 Pence, 
(i. e. a Shilling) and adding them to 
the 3, I ſay, 10 from 15 and there 
remains 5, which I pat down under 
the Pence, and proceed, ſaying, 1 
that I borrowed (that is, x Shilling) 
D 3 and 


- 
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and 17 is 18, 18 from 16 I cannot, 
but borrowing 20 Shillings, (or 1 
Pound) and adding them to the 16, 
which make 36, I (ay 18 from 36, 
and there remains 18; this I {et 
down under the Shillings, and for 
the 20 Shillings borrowed I add 1; to 
the Pounds, ſaying, 1 and 4 is 5, ; 
from 2 I cannot, but borrowing 10 
from the next Place, and adding it 
to the 2, I ſay, 5 from 12 and there 
remains 7, which I put down under 
the Units, and for the 10 I borrowed, 
I add 1 to the 7 in the lower Line, 
ſaying, 8 from 4 I cannot, but 8 
from 14 (borrowing. 10 more) and 
there remains 6; then 1 for the 101 
borrowed and 1 is 2, 2 from 2 and 
there remains nothing. Thus the 
Work is compleated, and the Money 
fill to be paid appears to be Sixty- 
Sever Pounds, eighteen Shillings, and five 
Pence three Farthings, N. B. In ſub- 
PIG tracting 


Fs] 


tracting the Pounds you borrow by 
Tens, as in Numbers of one Deno- 
mination ;- and ſuch the laſt Column 
on the Left Hand is always to be 
reckoned, letits Name be whatit will. 


Another Example. 
. 
From 1296 10 105 
"Take. 173 3 #74 


Rem. as 34 


Q. What is to be obſerved in the 
Subtraction of Weight? 

A. In the Subtraction of! Avoirdu- 
bois Weight, in Cafe of Want in the 
Drams or Ounces borrow 16, in the 
Pounds 28, and in the Quarters 4. In 
Troy Weight, when Neceſlity requires, 
borrow 24 in the Grains, 20 in the 
Penny-weights, and 12 in the Ounces; 
always remembring to pay 1 for what 

„ D 4 you 
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you borrow to the next Place on the 


Left Hand in the lower Line. And 


you may ſet theſe Numbers over the 
Columns to aſſiſt your Memory if you 
think proper, as you ſee in the fol- 
lowing Examples : Rn: 


AvorRDuPOIs, 
(44) (28) (16) 
„., „ © 0s 
From 16—3—13— 9 
Take 8—1—21—12 
Rem. 8—1—19—13 
Here, beginning with the Ounces, 
I fay, 12 from 9 I cannot, but 12 
from 16 and there remains 4, which 
added to 9 makes 13. I therefore 
ſet down 13 under the Ounces, and 
for the 16 that I borrowed I add 1 
to the Pounds, ſaying, 22 from 131 


i! cannot, but 22 from 28, and there 


remains 


the 
And 
the 


you 
fol. 


then ſet down 19, and for the 28 


Ll 4 


remains 6, which with 13 makes 19. 


that I borrowed, I add x to the 
Pounds, ſaying 1 and i is 2; 2 from 
3 and there remains 1; which being 
put down under the Quarters I pro- 
ceed, ſaying, 8 from 16 and there re- 
mains 8: And this being ſet down un- 
der the Hundreds the Operation is 
finiſhed, 
\ Trov. 
| (12) (20) (24) 
b. og. dWte Bris 
From 62—4—10—11 
Take 1 


20—7—03—19 
In this Example I ſay 16 from 11 
I cannot take, but 16 from 24 and 
there remains 8, which added to 11 
makes 19. Then ſetting down 19 


under the Grains, for 24 I borrowed, 
I add 


a 


1 

I add r to the Penny - weights in the 
lower Line, ſaying x and 6 is 7, 

which take from 10 and there re. 

mains 3. 1 then put down 3 and 


ger. ſaying, 9 from 4 I cannot, 


ut 9 from 12 and there remains 3 
and 4 is 7; which being ſet down! 
carry 1 to the Ponnds, ſaying, 1 and 
11s 2, 2 from 2 and there remains 
o, 4 from 6, and there remain 
2. Thus the Work is compleated, 
and ſtands as you ſee above. 

Q. How do you proceed in the 
Subtraction of Meaſure 2 

A. In the ſame Manner as you 
have ſeen in the Examples of 
Weights and Money; for in all 
Kinds of Compound Su btraction the 
chief Buſineſs is to remember, that the 
Number borrowed in any Column 1s 
always ſo many as will make 1 in the 
next ; and how many of a-lower De- 
nomination make one of a higher 
. ” 4 : may 
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may be learnt from the foregoing 
Tables. 

Q. How do. you prove that your 
Work is performed right? 

A. The Proof. of Subtraction is 
very eaſy; namely, by adding the 
Remainder to the Sum ſubtracted, 
and, if there be no Miſtake, the To- 
tal will be the ſame with the upper- 
moſt Line, from whence the Sub- 
traction was made; as appears in the 
following Inſtance. 

4. 
From 42—16—o09 
Take 18--16—11 
| — > Add 
= Rem. 23—19—10 


Proof 42—16—09 : 


I ſhall conclude this Rule with 
one Example, from whence the 
Learner may diſcern how all Queſ- 
tions 
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tions of the ſame Nature may be an- 
ſwered. Suppoſe I have already ſavel 
up 391. 185. and 10d. how much Mony 
ao I want to makeup a Hundred Pounds! 
es e 
From 109—00—00 
Take 39—18—10 


Anſwer 60—01—02 


1 _—y 


* * 


Char. IV. | 
Of MULTIPLICATION. 
Q. HAT is MuurTieLics-W 
| TION 7 NY 
A. It is a Rule whereby from ta 
Numbers given wwe find out a third, 
auhich contains either of the tauo Num: 
bers as often as the other contains Units, 
Or, it is the finding what will be 
the Sum of any Number added ta itſelf, 
or repeated as often as there are Units 


C38: 1 
another; being a compendious Kind 
f Addition. 

Q. What is to be obſerved in order 
o underſtand this Rule ? 

A. Take particular Notice, that of 
he two given Numbers the one is 
alled the Multiplicand, which is the 
umber to be multiplied; the other 
he Multiplier, by which we multiply ; 

ind the third Number, ariſing from 

he Operation is called the Product, 
—  $#hich is the Multiplicand ſo often 
added to itſelf as there are Units in 
he Multiplier, But before any Pro- 
zreſs can be made in Multiplication, 


l- 

it is neceſſary for the Learner to get 
pre he following Table by Heart, and 
ird, that very rn 


Mvur- 


4 times © 


1 
5 l 
Ml 


318.9 
4 11 
1 
6 18 
7 21 
221 
9 27 
4 16 
20 
24 
28 


5 ]: 


MurrIPLIcATIOx TaBLE. 


6 is 36 7 


vf f 


9 6; 

8 64 

8 times 9 75 
g times 9 81 
ſ2 24 

24 35 

1 2 

x2 times 8 72 
4 5 

= 9 

Lg 108 
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When this Table is perfectly learn d 
by Heart, fo as to know the Product 
f any two Figures multiplied one by 
mother without Heſitation, you may 
proceed to work any Sum propoſed. 
Q. How are Numbers to be ſet 
down in order for Multiplication ? 
A, Firſt ſet down the Maltiplicand, 
hich is generally the greater of the 
ven Numbers, and then the Multi- 
lier underneath it, Units under Units, 


Tens under Tens, &c. 


Q. How do you proceed in the 
Operation? 8 

A. Having drawn a Line under the 
ultiplier, begin with the Figure in 
he Units Place, and with that mul- 
iply the Figure in the ſame Place of 
he. Multiplicand, ſetting down the 
roduct, if it be leſs than 10, under 
he Line in the Place of Units; but 
the Product be more than 10, (or 
ny Number of Tens) ſet — the 
| ver- 


V 

Overplus, as in Addition, and carry 
the Ten or Tens in Mind till you hay 
multiplied the next Figure of the Mul. 
tiplicand with the ſame Figure of the 
Multiplier, and to their Product add 
1 for every 10 in the former Produ® 
ſetting down the Overplus above the 
Tens as before; and ſo proceed til 
you come to the laſt Figure of the 
Multiplicand, where the whole Pro 
duct muſt be ſet down, becauſe th: 
Tens can be carried no farther. ---But 
an Example will make this plainer. 

Let it be required to multiply 174; 
by 6, and the Work will ſtand thus: 


Multiply 1745 Multiplicand. 
by 6 Multiplier. 


vol 10470 Product. 


Flere I begin with the Units, 
above directed, ſaying, 6 times 5 | 


— » 
ZS. eo 'r A fg ” ADs ©Gy 


F the 
Pro 
> the 
-But 
er. 
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us; 


14, 


8, 1 
5 1 
Js 


1 1 
zo, which being juſt 3 Tens and no- 
thing under nor over, I ſet down c, 
and carry 3 to the next Place, ſaying, 
6 times 4 is 24 and 3 is 27, which 
being 7 more then 2 Tens or 20, 
I put down 7 and carry 2. Then 1 
lay, 6 times 7 is 42, and 2 is 44, 
which Number containing 4 Tens and 
4 over, I ſet down 4 and carry 4, ſay- 
ing, 6 times 1 is Gand 4 is 10, which 
I ſet down; having gone, through all 
the Figures of the Multiplicand, and 
the Product appears to be 10470, as 
you ſee above. 
But how do you proceed when 

there are more than one Figure in the 
Multiplier ? | 
A. When the Multiplier conſiſts of 
two or more Figures, begin with that 
in the Units Place, as before; and 
having gone through the Multipli- 
cand, and ſet down the Product un- 
der the Line, do the ſame by the Fi. 
. 
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2 
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1 7 
it4 
bh i 
1 
i wy 
* 
35 Tl 
Þ 1 
. 14 
[1 
J 


— 

TTT 

"s 

— — — ——ů— . — — — 
— Don — — — 

— — — _—_— — — = 


— — 


L 561 


gure in the Tens Place, ſetting down 


this Product one Remove nearer to 
the Left Hand, that is, its firſt Fi. 


gure under the ſecond of the former 


Product, the ſecond under the third, 
&c. The fame is to be obſerved in 


ſetting down the Product of cach Fi- 
gure of the Multiplier; and then draw- 
ing a Line under the ſeveral Products, 


and adding them together, you have 
the general Product required. 
ä Brample. 
Multiply 1745 
= 
10470 
$435 


Gen. Product 62820 
Here the Product by 6 being found 


and ſet down as in the former Ex. 


_ ample, I proceed to multiply by 3, 


ſaying, 3 times 5 is 15, that is, 
| | mor 


LI. 


more than 10, therefore I ſet down 
5, the firſt Figure of this Product, un- 
der 7, which ſtands in the ſecond 
Place of the former Product, as above 
directed. Then I ſay, 3 times 4 is 
12, and 1 that I carry is 13, ſet down 
z and carry 1; then 3 times 7 is 21 
and 1 is 22, ſet down 2 and carry 
2 ; laſtly, 3 times 1 is 3 and 2 is 5, 
which I put down, and the Multipli- 
cation is finithed; and by adding the 
two ProduRs together the general one 
is found to be as above expreſſed. — 
To make this plainer take another Ex- 
ample: Multiply 13326 
04 By") £2 ee 
119934 


39978 
106608 


$2304 


6 484514 Fi 
802 Q, What 


1361 

Q. What is to be done when Cy- 
phers are intermixed with Figures in 
the Multiplier? 
A. Proceeding with the Figures as 
above directed, when you come to a 
Cypher in the Multiplier, inſtead of 
making a Line of Cyphers among 
the other Products, ſet down one Cy- 
pher directly under that in the Mul- 
tiplier, and begin the Multiplicand 
again with the next Figure, putting 
down the Product in the ſame Line 
with the Cypher: But obſerve, that 
the firſt Figure, or Cypher, of the 
next Product (if ſuch there be) muſt 
be ſet down a Degree farther towards 
the Left Hand, not immediately un- 
der the Figure that ſtands next to the 
Cypher above; as may be underſtood 
by the fecond of the following Ex- 


amples. 
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Example 1. Exanypl: 2. 
4392 62725 
403 2307 
13176 43539075 
175680 1871750 

: - | 125450 
e RE); 
— 


N. B. It will be the ſame Thing, 
when you come to a Cypher in the 
Multiplier, if you leave its Place va- 
cant in the Product, or two Places if 
there be two Cyphers together, &c. 
proceeding to multiply by the next 
ſignificant Figure, and always remem- 
bring to put down the firſt Figure or 
Cypher of a Product perpendicularly 
under the Figure by waich you mul- 
tiply. | 15 75 . 
Q. Is there not a ſhort Way of 
multiplying when you have Cyphers 

_—_- +0 
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on the Right Hand of the given 
Numbers? © ; by, 
A. Yes; when either your Multi. 
plicand, or Multiplier, or beth, have 
one or more Cyphers to the Right 
Hand, only multiply by the fignih- 
cant Figures, and then- put the Cy. 
Phers contained in both or either of 
them to the Right Hand of the Pro- 
duct; as in the following Examples. 


200 232 4000 
3 dee 


600 46400 12000000 


In the two firſt Examples the Mul. 
tiplicand and Multiplier are not ſet 
down according to the general Rule, 
that the Work may appear the plai ner; 
but if they had been placed as uſual, 
the Product would have been the 
ſame. . 5 

N. B. When you are to multiph 
i | any 


[ 
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any Number by 10, 100, 1000, &c. 
it is only annexing one, two, three, 
or more Cyphers to the Multiplicand, 
and the Work is done. Suppoſe, for 
Inſtance, I would multiply 275 by 
10, the Addition of one Cypher gives 
me the Product, viz. 2750; if I mul- 
tiply by 100, I add two Cyphers, 
and it makes z7500, &c. 


There is alſo a ſhort Way of mul- 


tiplying by 5, namely, to add a Cy- 
pher to the Multiplicand and then 
halve it, which Half is the Product. 
For Example, if I would multiply 
244 by 5, by annexing a Cypher it 


becomes 2440, the Half whereof is 


1220, which is the Product required. 

Q. How do you multiply Num- 
bers of divers Denominations? 

A. Begin with the leaſt, and ſo 
proceed from one to another till you 
come to the greateſt, carrying from 
the lower Denomination to the higher, 
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as you do in Addition.---Let us firſt 
give an Example in the Multiplica- 
tion of Money. 

Suppoſe I have three Purſes, and 
gl. 35. 7d. in each of them, how much 
does the Whole amount to ? 

This might be known by Addition, 
that is, by ſetting down the given 
Sum 3 Times, and then adding them 
all together ; but all ſuch Queſtions as 
theſe are much more cxpeditiouſly 
anſwefed by Multiplication, I there- 
fore put down the Sum as follows: 


. 
Multiply 9—3—7 


— —. — — 


— 


Anſwer 27—10—9 


Here I ſay, 3 times 7 is 21, which 
being 9 more than 12, that is Nine- 
pence above a Shilling, I ſet down 9 


under the Pence, and carry 1 to the 
Shillings, 


irſt 


Ca- 


| „ | 
Shillings, ſaying, ' 3 times 3 is 9 and 
1is 10, which being leſs than a Pound 
I have therefore none to carry, but 
put down 10 under the Shillings; 
then I ſay, 3 times 9 is 27, which I 
put down under the Pounds, and the 
Work is compleated. | 

Again: If one Piece of Cloth coſt 
-/. gs. 644, what will be the Price of 
eight Pieces ? . 


| £ 5. d. 
Multiply 7—9—6 
by 8 ; 


Anſw, 59—16 4 

In this Example I begin with the 
Halfpenny, ſaying, 8 Half-pence 
make 4 Pence, which I carry to the . 
Pence, and ſay, 8 times 6 is 48 and 4 
is 52; which being 4 Pence above 4 
Shillings, I.ſet down 4 under the 
Pence, and carry 4 to the Shillings, |} 
| laying, . 
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ſaying, 8 times 9 is 72 and 4 is 76, 
which is equal to 3 Pounds 16 Shil- I 
lings; I therefore put down 16, and 
carry 3 to the Pounds, ſaying, 8 times 
718 56 and 3 is 59; which being ſet 
down, as above, we have the Anſwer 
to the Queſtion. 

Q. How do you proceed when the 
Multiplier conſiſts of two Figures! 

A. If the Multiplier be above 12, 
the Queſtion is ſometimes anſwered 
by two Multiplications, and ſome- 
times by three, and adding the Pro- ¶ ve 
duct of the laſt to the Product reſulting Ian 
from the two former. Suppoſe it be I R. 
aſked, What 15 Yards of Lace come to at N pl 
11. 3%. 6d. fer Yard? Here I con- Nit 
fider, that as 3 times 5 makes 15, II 2] 
can perform this Work in two Multi- 
plications, wiz. by 3 and 5; as in the 
following Example. N 


Mul- Je 


I- 


83 


| Page = EE 
Multiply 1—3—6 
—_— 3 
Multiply 3—10—6 Pr. of 3. 
TT MP 
Anſwer 19—12—6 Pr. of 15 


This Example, I apprehend, needs 


no particular Explanation; for the gi- 
ven Price being firſt multiplied by 3, 

and then the Product of that by 5, the 
Reſult of theſe two Multiplications 1s 
plainly the Anſwer required.---Butif 
it be aſked, What is the Product of 
21. 138. 4d. multiplied by 39 ? This 
Queſtion cannot be anfwered by two 
Multiplications like the former, be- 
cauſe there are no two Numbers which 
multiplied together will produce 39 


exactly. Endeavouring however to 
come 
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come as near to it as poſſible, I conſi. 
der that 4 times 9 make 36, and 
therefore I make uſe of 4 and 9 aff 
Multipliers in this Operation, HavingPut 
thus found the Amount of the given net 
Sum multiplied by 36, I multiply it eh. 
by 3, which makes 39, and-the twoffff"P! 
Products added together give the An- Per 
ſwer to the Queſtion ; as you may un- NA 


derſtand by a View of the Work, .. 


„ OY ou 

Mult. 2—13—4 5 bes 

5 5 au 

9 bd Pro 

And 10--13--4 Pr. of 4. eg 

- 1 Y 3 I 
g6--00--o Pr. of 35 

A | 8--00--0 Pr. of 3 1 

— M 


Anſw. 104--00--0 

I forbear giving more Examples of th 

this Nature, for if theſe be well un- WW"! 
| derſtood 
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nf. {ehiood 3 it will be no great Difliculty 
and to multiply by any Number whatſo- - 
© ner, obſerving the ſame Method. — 
inz Put it may not be amiſs to ſet down 
ven RRnother Example, in order to ſhew the 
Scholar one conſiderable Uſe of Mul- 
wo plication, namely, its bringing great 
An. Denominations into ſmall, as Pounds 
an-Woto Shillings, Pence, or Farthings. 
duppoſe, for Inſtance, I would know 
how many Shillings there are in 36/. . 
I need only multiply 36 by 20, (be- 
auſe 20s, make 1 Pound) and the 
rroduct gives the Numberof Shillings 


eqnited. 
Multiply 36 
3 20 


Prod. 720 Shillings. 

Now if 720 were multiplied by 12, 
of there being ſo many Pence in a Shil- 
n- ing) the Product would give the Num- 
0d * * 


68 
ber of Pence; and if that Produg 
were again multiplied by 4, (the Far. 
things in a Penny) it would ſhew the 
Number of Farthings contained in 36 
Pounds. ---But more of this when we 
come to ſpeak of Reduction. 


Q. In what Manner is Maltiplica. 


tion to be proved ? | 
A. There are ſeveral Ways of prov. 
ing it, firſt by Diviſion, for when th: 
Product divided by the Multiplier 
quotes the Multiplicand, or divided 
by the Multiplicand quotes the Multi- 
pom the Work 1s certainly right: 
ut the Scholar having not yet learnt 
Diviſion, the bare mention of this i, 
ſufficient, Another Way is to caſt 
the Nines out of the Mulciplicand, 
Multiplier and Product; but this Me- 
thod being erroneous, we recommend 
the following, viz. make that which 
was your Multiplicand your Multi— 
plier, and that which was your Mul- 
| | | tiplier 
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tiplier your Multiplicand, and the 3 
Product will be the ſame if the Worxk 
be truly performed, as will appear | 
by ſetting down one Example. | 


Multiply 24 | 176 
by 176 243 

1458 . 

1701 704 

243 352 
42768 42758 

S 7. V. 
Of Dirie. 
Q. 7 HAT is.Divis1on ? 


| A. It is @ Rule whereby we 
diſcover how often one Number is con- 
tained in another. As Multiplication 
is a compendious Way of Addition, fo 
Diviſion ſupplies the Place of many 


Subtractions. 
5 Q. What 


[ 99 3 
„What are the Terms made uſe 
of in this Rule? 

A. They are four, namely, the 


| Dividend, or Number to be divided; 


the Divi/er, or Number by which we 
divide; the Quotient, or Number ari- 


ſing from the Diviſion, which ſhew: 
how often the Diviſor is contained in 


the Dividend; and laſtly the Remain- 
der, which is the Number left out of 
the Dividend after the Diviſor has 
been taken from it as often as is ex- 
preſſed in the Quotient; but this is 
merely accidental, for ſometimes 
there is no nder at all. 

NM. B. The Remainder muſt always 


i be leſs than the Diviſor. 


Q. Are there not two Sorts of Di- 


vihon F** 
A. Yes, Single and Compound. 


Q. What is Sing/e Diviſion ? 
A. It is called Single when the Di- 


viſor i is but one Figure, and the Di- 


vidend 


Z 
vidend but two at moſt. --- Any 
Queſtion of this Kind is anſwered by 
the Multiplication Table; as if 63 
were to be divided by 7, the Anſwer 
will be 9. Here 63 is the Dividend, 
7 the Diviſor, and q the Quotient, 
ſhewing that the Number 7 is con- 
tained 9 times in the Number 63. 

2, What is Compound Diviſion ? 

A. It is called Compound when the 
Dividend conſiſts of more Figures or 
Cyphers than two, and the Diviſor of 
one or more Figures or Cyphers. 

2. How do you ſet down a Sum 
in order to be divided ? | 

A. Firft write down your Dividend, 
ſuppoſe it to be 365, and on the Left 


Hand of it your Diviſor, ſuppoſe 7, ſe 


parating them byacrooked Line, or Pa- 
renthefis ; then make another crooked 
Line on the Right of the Dividend, 
where you muſt place your Quotient 
when found; and the Work will ſtand 
as follows: ES Divid. 


\ 
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Divid. 
. Diviſor 7) 365 ( 


D. How do you proceed in the 
Operation? Sf 
A. As I cannot take, ) out of 3, the 
firſt Figure of the Dividend, I there- 
fore reckon the firſt and ſecond toge- 
ther, and conſider how often I can 
take 7out of 36; which being 5 times, 
I ſet down 5 in the Place appointed 
for the Quotient, and with thatI mul- 
tiply the Diviſor 7, ſaying 5 times 
Is 35, which I put down exactly under 
36 the two firſt Figures of the Divi- 
dend: Then drawing a Line Iſubtract 
35 from 36, and there remains 1, to 
which bring down the laſt Figure of 
the Dividend, vis. 5, and then there 
3s 15 for anew Dividend, or Dividual, 
to work upon. I therefore conſider 
again, how often 7 may be had our 
of 15, which being twice, I place 2 
_— « | in 


t 1 


in the Quotient next to the 5, and 
again multiply the Diviſor by 2, ſay- 
ing twice 7 is 14, which I ſet down 
under the 15, from whence I ſubtract 
it, and find 1 to be the Remainder ; 
as will be better underſtood by a 
View of the Work at length. 
„ 


Divifor 7)365 (5 2 Quotient 
= 
15 
14 


1 Remainder, 


Thus I find that the Number 7 is con- 
tained 52 times in 365, beſides which 
there is 1 remaining: And this Ope- 
ration is the ſame as if Thad aſked how 
many Weeks there arc in a Year; for 
there being 365 Days in a Year, and 
7 Naw in a Week, the Number 365 

— divided 
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divided by 7 ſhews that there are 52 
Weeks, and 1 Day over. 

N. B. If there had been more 
Figures or Cyphers in the Dividend, 
they muſt all have been brought 

down, one by one, (and nevef more 
than one at a time) and placed with 
the remaining Number after Suvtrac- 
tion, as the 5 was brought down and 
added to the 1 in the Example above, 
| You are alſo to obſerve, that for every 

Figure or Cypher brought down from 
the Dividend in order for a new Ope- 
ration, there muſt be a Figure or a 
Cypher, ſet down in the Quotient, 


And that you may the better remem- 


ber what Figures or Cyphers have 
been ſo brought down and done with, 
you may make a Dot under them in 
the Dividend, as you ſee in the fol- 
lowing Example. 3 
Suppoſe a Father dies, and leaves 
8440ʃ, to be equally divided amongſt 
8 Chil. 


 _ 
8 Children, how much will be the 
Share of each ? | | 

8) 8440 (105 
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Here I begin by enquiring how 
many times the Diviſor 8 can be had 
out of 8 the firſt Figure in the Divi- 
dend, which being but once, I ſet 
down in 1 the Quotient, and 8 under 
8 in the Dividend, from whence I 
ſubtract it and there remains o; but a 
F 3 Cypher 


— 


, 
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Cypher being of no Value on the Left 


Hand of a Figure, I do not put it 
down, but leave the Place vacant, 


then bringing down the 4 from the 


Dividend, and making a Dot under it 
to ſhew that I have done ſo, I ſay, 8 
from 4 cannot be had, therefore I put 
a Cypher in the Quotient; and as! 
cannot multiply the Diviſor by No- 
thing, Ialſo put down o under the 4, 
and proceed to Subtraction, ſaying, o 


from 4 and there remains 4; to which 


I bring down the next 4 in the Divi- 
dend, making a Dot under it as be- 
fore, and this gives me a new Divi- 
dual, viz. 44. I then conſider, that 
8 may be had ;times out of 44, andac- 
cordingly put down 5 inthe Quotient; 
then multiplying 8 by 5, which makes 
40, I place 40 under the 44, and ſub- 
tract it as uſual : To the remaining 4 
F then bring down the o from the 
Dividend, which making 4o, I _ 

ider 


90 7 
fider again how many Eights that 
Number contains, and finding them 
to be 5 I ſet down another 5 in the 
Quotient, by which I likewiſe multi- 
ply the Diviſor, ſaying, 5 times 8.1s 
40; and this being put down and ſub- 
trated from the other 40, the Work 


is compleated, and nothing remains, 


The Quotient therefore, 1055, gives 
the Anſwer to the Queſtion, for juſt 
that Number of Pounds is the Share 
of each Child. | 


Q. Is there no other Method of 


working in Diviſion than this ? 

A. Yes; when the Diviſor conſiſts 
only of one Figure, as in the Exam- 
ples above, the Work may be per- 
formed in a much more compendious 
Manner, and which in my Opinion 
will be more eaſy tothe Learner. In 
this Method you are to draw a-Line 
under the Dividend, and ſet down un- 
der its firſt Figure how often the Di- 

| F 4 vie 
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| by 4, that is, into four equal 


11 


viſor is contained in it; if any Thing 


remains, imagine it placed before hy 
next Figure, and confider how often 
the Diviſor is contained in the Sum it 
makes: ſet down the Number under. 
neath as before; and ſo proceeding 
through all the Figures of the Divi- 


dend, put down what remains at laſt 
where. the Quotient ſtands in the for- 


mer Examples. — An Inſtance or two 


will make this plain, 


Let it be required to divide mg 
arts; 
the Work when finiſhed, will ſtand 
thus: 
Dividend 
Divifor 4)78906(2 Remainder. 


" Hymns 197 26 


In working this Example I fay, it 
may be had once in 7, and there re- 
mains 3; I therefore ſet down 1 — 

| er 


. eas oh tos f©* £3.. f 


ing 
the 
ten 
N it 
er. 
ing 
vi- 
laſt 
or- 
wo 


E 
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nd 


1991 
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der the Line, and ſuppoſe the 3 to 


be placed before 8, the next Figure in 


the Dividend, which makes it 38. I 


then proceed to enquire how many 
times 4 in 38, which being g times 
and 2 over, I ſet down qg in the Quo- 
tient, and carry 2 to the 9 in the 
Dividend, which makes it 29; then 
the Fours in 29 are 7, and 1 over, 


therefore I put down 7, and ſup- 


poſing the 1 to be placed before the 
o in the Dividend, which would make 
10, I proceed to conſider how many 
times 4 is contained in that Number ; 
which being twice, and 2 over, I ſet 
down 2 in the Quotient, and carry- 
ing the Overplus 2 to the 6 in the 
Dividend I call it 26; then laſtly I 
enquire how many times 4 1s con- 


tained in 26, which being 6 times 


and 2 over, I put down 6 under the 
Line, and the remaining 2 on the 


Right Hand of the Dividend, and the 


Operation 
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Operation is compleated.—I ſhall ſet 

down one more Example for the 

Learner's Practice. | 


6)479620(4 


VM. B. This is the ſhorteſt Way of 
Diviſion that can be by a ſingle Fi- 
gure; and as it is a Halving, Third- 
ing, Fourthing, &c. of the Dividend, 
| - ome chuſe to «xpreſs the Diviſor in 
the Manner of a Fraction, 3, 3, 2, 
Se. as in the following Examples: 


23412 42721 
I * 
7804 6103 


In this Caſe the Method of work- 
ing is the ſame as above, ſaying, the 
Third of 23 is 7 and 2 over, which 
2 annexed to the 4 makes 24; then 


the 


the Third of 24 is 8; the Third of 
cannot be had, therefore put down 
a Cypher; but the 1 reckoned with 
the 2 makes 12, the Third of which 
is 4 without any Remainder, there- 


ſet 
the 


the Work is finiſhed. And thus Di- 


performed. | 
2, But how do you proceed when 


d. 
d, the Diviſor conſiſts of two or more 
in Figures? 


A. The working in this Sort of 
Diviſion is not quite ſo eaſy, but I 
ſhall endeavour to make it as plain as 
the Nature of the Thing will admit. 
—Suppoſe then that 352 Oranges 
were to be equally divided amongſt 
32 Boys, how many would each Boy 
have to his Share ? 


the Diviſor, which J ſet down in the 
uſual Manner, and having gone thro' 


1 61 } "2 


fore ſet down 4 in the Quotient, and 


viſion by any ſingle Figure is readily 


Here 352 is the Dividend, and 32 | 


the 
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( 82 J 
the Operation as explained below, the 
whole Work ſtands as follows: 8 


32)352(11 
32 
32 
O 


Firſt I enquire how many times 32 
is contained in 35, the two firſt Fi. 
gures of the Dividend, which I find 
to be once; and- it would have beer 
the ſame Thing if I had aſked how of. 
ten 3, the firſt Figure of the Diviſor, 
was contained in 3 the firſt of the Di- 
vidend : I therefore put down 1 in the 
Place of the Quotient, ſaying, once g: 
is 32, which Iplace under zy in the Di- 


there 


| vidend; and e (+ og, e thence 


k 
there remains 3: Tothis I bring down 


the : 
; 2 from the Dividend, and theſe give 


being the ſame as the Diviſor, mult ne- 
eſſarily contain itonceand no more; I 


Quotient, and alſo 32 under 32 the 
laſt Dividual, from whence I ſubtract 


the Quotient ſhews how many Oranges 
each Boy muſt have, namely eleven. 

Let us make another Trial, and 
divide 1231 by 36, which is the ſame 
Thing as if I ſhould aſk how many 
Yards there are in 1231 Inches. 


Dividend, 36)1231, I am ſenſible at 
firſt Sightthatthe two Figures of which 
the Diviſor conſiſts cannot be taken 
from the two firſt Figures of the Divi- 
dend, and therefore I muſt have three, 


in 123; but as this is not readily an- 
| fwered 


me a new Dividual, namely 32, which 


Having. ſet down the Diviſor and 


and enquire how often 36 may be had 


* 


therefore ſet down another 1 in the 


it, and nothing remains. And here 


L 841 

ſwered by a young Practitioner in Di. 
viſion, I ſhall go an eaſter Way to 
work, (as may always be done where 
the Diviſor conſiſts of ſeveral Figures) 
and try how often the firſt Figure of the 
Diviſor may be had in the firſt of the 
Dividend ; but as in this Example it 
cannot be had at all, Itake two Figures 
of the Dividend, and aſk how many 
times 3 in 12. The Anſweris plainly 
4 times; but before I ſet down 4 in 
the Quotient, I multiply the Diviſor 
by it, (either in my own Mind, or 
upon ſome waſte Piece of Paper) to ſec 
whether the Product will not amount 
to more than the three firſt Figures of 
the Dividend, wiz. 123, from whence 
it is to be ſubtracted ; and finding that 
4 times 36 is 144, which cannot be 
taken from 123, I only put down 3 
inthe Quotient, and then multiply the 
Diviſor by it, placing the Product, ix. 
108, under 123 in the Dividend, ou 
- after 


afte 
the 


1 
after Subtraction, there remains 15, 
the Work ſtanding thus: 


y to 

lere 

res) |  36)1231(3 

the | r 

the — 

e it 15 

1res ; 

any To this 15 I bring down 1, the 
nly Moext and laſt F igure of the Dividend, 


which gives me 151 for a new Divi- 
dual, Then, inſtead of aſking how 
or Fnany times 36 in 151, J enquire (as 
ſee before) how often 3 in 15, which I 
eadily ſee to be 5 times; but mul- 
iplying the Diviſor by 5, I find the 
product would again be too large for 
nat Pbubtraction, and therefore I ſet down 
he but 4 in the Quotient, by which I 
multiply the Diviſor, and the Pro- 
duct is 144, This being placed un- 
der the Dividual 151, and ſubtracted 
rom it, I find 7 remaining; and there 

1 be ing 


[ 86 ] 
being no more Figures to bring down 
to it from the Dividend, the Work is 
finiſhed, and appears as follows : 
30)1231(344F. » 

e 

* 

144 


— — — 


1 


Hence I learn, chat in 1231 Inches 


there are 34 Yards and 7 Inches, or 7 


Parts of a Yard out of 36; for the Re- 
mainder is always a Fraction, and is 
frequently placed over the Diviſor on 
the Right Hand of the 3 as in 


' the Example above. 


In the fame Manner any larger 
Number may be divided; but when 
the Diviſor conſifts of many Figures, 


it is a great Eaſe to the Memory to 


make a Table of it, multiply ing it 
0 ſeverally 


wn 
18 


hes 
7 
Ne- 
d is 
on 
8 in 


ger 
hen 


res, 
7 to 
7 it 


ally 


CO + 

ſeverally by all the nine Digits, and 
ſetting down the Numbers in the fol- 
lowing Order.—Let 642 be the Di- 
viſor, which muſt be placed over 
againſt the 1; then multiply 642 by 2, 
and oppoſite to it ſet down the Pro- 
duct; then multiply 642 by 3, placing 
the Product over againſt it, and ſo pro- 
ceed till you have finiſh'd the Table, 


1] 642 


0083 On þÞ w 
22 
— 
O 


9 | 5778 
Now ſuppoſe it were required to 


divide 146728 by 642, I ſet down 
the Diviſor and Dividend as uſual, 
042)146728, and conſider out of how 
many of the W Figures or * 

| | of 


% 1 


of the Dividend I mult firſt take the 


Diviſor. It is plain at firſt Sight. that 
three will not do, therefore I take 
four, viz. 1467, putting a Dot under 
the 7, to ſhew that the Diviſor reaches 
fo far into the Dividend. Then aſking 
how often 642 is contained in 1467, 
I look in the 'Table, but not finding 
that Number exactly, I look for the 
next leſs, which is 1284, and this 


| ſtanding over againſt the Number 2, I 


thereby know that the Diviſor 642 is 
twice contained in the Dividual 1467. 
J therefore put down 2 in the Quo- 
tient, and ſubtracting 1284 from 1467 
T find 1 83 remaining, which being fet 
down the Work ſtands thus : 


642)146728(2 
1284 85 


18 * x | 
0 Proceed- 


191 


; Dot under 2, the next Figure in the 
0 Dividend, and bring it down to the 
5 Remainder 183, which gives me 1833 
2 for a new Dividual. Then eaquiring 


how often 642 is contained in 1832, 
' WI find by the Table it is no more than 


Number; I therefore put down 2 in 
1 {ke Quotient, and ſubtracting 1284 


7 543, the Work appearing thus: 
bh 642)146728(22 
A : 1284 
1284 
548 
4 : G 2 | I then 


is BS 


Proceeding as uſual, I now make a : 


—_ 2 
n 


5” 


* * Cn ry 2 
WES IF > © FS 
3 — 


| twice, for 1284 is again the next leſs - 


TT WE Os 8 
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from the Dividual 1832, there remain 


1 


wa, La 
IP 
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3 

I ͤ then make a Dot under 8, the 
laſt Figure in the Dividend, and 
bring it down to the remaining 548, 
whereby I have another Dividual to 
work upon, viz. 5488z and there- 
fore I enquire how often 642 can be 
had in that Number, which I find 
by the Table is 8 times; for 5136, 
the next leſs Number to 5488, ſtands 
oppoſite to 8, which being placed in 
the Quotient, and 5136 ſubtracted 
from 5488, the Remainder is 352; 
and there being no more Figures to 
bring down from the Dividend, the 
Work is finiſhed, and ſtands as fol- 


TJows :; 


642) 


3 
r 


1 
642) 146728022832 
1284 
1832 
128 
5488 
5136 


—— —4 -i 


352 
This Method of making a Table of 


the Diviſor will be of great Service to 
young Scholars, till they are well 
practiſed in Diviſion ; and by begin- 
ning with ſmall Sums, and ſo proceed. 
ing to greater, they will ſoon acquire 
a ſufficient Knowledge in this Branch 
of Arithmetic. I ſhall ſet down one 
Example more with the ſame Diviſor, 
without a verbal Explanation of the 
Work, that the Learner may try how 
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11. 
he can make uſe of the Table. Di. 
vide 2579683 by 642, and the Work 
when finiſhed will ſtand thus: 


642)2579683(4018427 


2568 


'D. Is there not ſometimes a ſhort 
Way of working in Divifon, as well 
as in Mualtiplicatin mn 

A. Ves; I have already ſpok en of 
ſach a Method when the Diviſor is 
only a ſingle Figure, and in ſome 

| EE Caſes 
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| [ 93 ] | 
Caſes the Work may be ſhortened, 
even when the Diviſor conſiſts of ſe- 
veral Figures. | 
Firſt, When the Diviſor has one, 
two, or. more Cyphers to the Right 
Hand, ſeparate them from the ſigni- 
ficant Figures by a Comma; and in 
like Manner ſeparate the ſame Num- 
ber of Figures or Cyphers from the 
Right Hand of the Dividend ; then 
divide the remaining Figures of the 
Dividend towards the Left Hand by 
the ſignificant Figures of the Diviſor, 
and if there be any Remainder, bring 
down to 1t the Figures cut off from 
the Dividend, for they are always a 
Part of the Remainder; and ſome- 
times the Whole: As in the follow- 
ing Examples. 
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Example 1. 
24,00)48 2, 20ʃ 202368 

4.8 


220 Rem. 


— —:i:::—— 


Example 2. 
EY 3,000) 169, 242056 
| 15 5 


19 
18 


— — — 


1242 Rem. 


Secondly, „It appears from the fore- 
going rule, that when we are to di- 
vide by 10, 100, ooo, Oc, we have 
nothing more to do than to ſeparate ſo 
many Figures or Cyphers from the 
Right of the Dividend as there are 
Cyphers in the Diviſor ; and the Fi- 
gures on the Left Hand of the —_—_ 
0 


il) 


of Separation are the Quotient, as thoſe 


on the Right are the Remainder,— 
Suppoſe, for Example, the Number 
31467. were to be divided by 10, 100, 


and 1000, the Work and the Anſwer 
appear at one View as follows: 


10) 3146.7 
100) 314,67 
1000) 31, 467 | 
In the firſt Inſtance 3146 is the 
Quotient, and 7 the Remainder ; in 
the ſecond the Quotient is 314, and 
the Remainder 67; and in the laſt 
the Quotient 1s 31, and 467 the Re- 
mainder, 
92. How do you divide Numbers 


of divers Denominations ? 


A. Suppoſe 65/. 175. 6d. were to, 


be divided amongſt 5 Men, ſet down 


- 


the Sum as follows: 
| J. | = d. 


65:17:60 C 
kk: Here 
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Here I confider how many times; 
may be had in 6, the firſt Figure of 
the Pounds, which being once, I ſet 
down 1 in the Place of the Quotient, Wqu! 
and carry the Overplus 1 to the „6! 
the next Figure in the Pounds, which Hple 
makes it 17 Then I ſay, 5 in 1; 
may be had three times, and therz-M 
fore I put down 3 in the Quotient. 7 
Having done with the Pounds I pro- 
ceed to the Shillings, ſaying, the Fives Di. 
in 17 are 3 and z over; I therefore ſet 
down 3 in the Quotient, and confider- 
ing that the Overplus 2 are 2 Shil- Ip 
lings, or 24 Pence, 1 add 24 to the 6. 
in the Place of Pence, which makcs 
them zo in all. Then I ſay, 5 out of (> 
30 may be had 6 times, and nothing 
remains ; therefore I put down 6 in 
the Quotient, and ſo the Work being 
finiſhed ſtands thus : | 


4. %y 


4. - 

E 4:6 & 0 
5)65.:17:6(13:3:6 
For another Example, let it be re- 
quired to divide 4/. 185. 64. among 
6 Men, and the Work when com- 

pleated will appear as follows : 


: 6 4 SE . 
64:15 :6 (0 18:11 
In this Inſtance, as I cannot take 
the Diviſor 6 from the 4 Pounds in the 
Dividend, I put down a Cypher in 
the Quotient, and conſidering how 
many Shillings are contained in 4 
Pounds, wiz. 89, I add 80 to the 15 
in the Placeof Shillings, which makes 
95 in all. Then I enquire how many 
times 6 in 95, which being 15 times 
and over, I fet down 15 in the Quo- 
tient ; and the Overplus 5 Shillings 
containing 60 Pence, I add 60 to the 
following 6, making 66 in all ; in 
G | which 


| "0:8. ] 
which Number the Diviſor being 
contained juſt 11 Times without any 
Remainder, I ſet down 11 in the Quo. 
tient, and the Operation is fhniſhed, 
ſhewing 15s. 11d. to be each Man' 
Share of the Money. | 
2. In what Manner is Diviſfion to 
be proved ? 5 | 
A. Multiplication and Diviſion 
mutnally prove each other: For az 
in Multiplication, if you divide the 
Product by the Multiplier, the Quo- 
tient will be the Multiplicand - {oin 
Diviſion, if you multiply the Quo- 
tient by the Diviſor, (taking the Re- 
mainder if there be any) the Product 
will be the Dividend, or elſe the 
Work is not rightly performed. 
To make this plain by an Exam- 
ple, let us divide 8280 by 24, and 
the Work will appear as follows: 


24 


1 99 J 
24) 82800345 


% 


In order to prove this according to 
the Rule laid down, we muſt multi- 
ly the Quotient 345 by the Diviſor 
24, and the Product will be the Di- 
1dend 8280, as appears below : 

T3 
24 | 
1380 
690 


8280 
— 


„ 
N. B. Diviſion may alſo be proved 


by Diviſion ; that is, if you divide 05 
the Diridend by the Quotient, the F tl 
Quotient will be your former Di- res 
viſor: As in the Example above, if 


345 were made the Diviſor, the Quo- by cl 
tient would-be 24. 17 5 
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Of REDucT1ON. 


2. HAT other Rules are there * 
| W in Arithmetic ? 


A. We have now gone through the 


hive fundamental Rules, upon which — 
all the ſueceeding Ones depend, and enc 
are come to that called RBpwCT108, FW... 
which is uſually taught immediately Nlica 
after Diviſion, | ary 
©, What is Redudtion ? 8 0 


A. It is an Application of Multi- re, 
plication and Diviſion, ſhewing how de 
to reduce Numbers of one Denomi- ad t. 
nation to another, ſtill retaining the 

Ep : : lame 


— 


1 

ame Value, tho! in different Terms. 
ft, All great Names are brought 
ao ſmall by multiplying by ſo many 
f the little ones as make one of the 
ereat. Thus any Number of Pounds 
nultiplied by 20 are reduced into 
Fhillings, becauſe 20 Shillings make 
Pound: Shillings multiplied by 12 
re reduced into Pence, and theſe 
altiplied by 4 are reduced into 
arthings, as has been obſerved al- 
eady in the Chapter of Multiplication. 
econdſy, Small Names are brought 
nto greater by Diviſion; as Farthings 
nto Pence by being divided by 4, 
ence into Shillings by 12, and Shil- 
ings into Pounds by 20: For Multi- 
lication and Diviſion are two con- 
ary Operations, —T hirdly, In chang - 
ig one Sort of Money, Weight, Mea- 
re, &c. into another, both muſt be 
duced into the ſame Denomination, 

id the one divided by the other. 

| | 2. Give 
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2. Give me an Example of the 
firſt Sort of Reduction. 

A. Let us begin with Money, and 
aſk, How many Shillings, Pence, and 
F. arthings there are in 27 Pounds, To 
know this you are to multiply the 
Pounds by 20, the Shillings by 12, 
and the Pence by 4, and the Work 
will ſtand as follows: 

3 
20 


540 Shillings 
I2 
1080 
540 | | 


6480 Pence. 
4 


25920 F arthings. 


2 . 


r 
N. B. Pounds may be brought into 
Pence atonce by multiplying by 240, 
or into Farthings by multiplying by 
960, there being ſo many Pence and 
Farthings in a Pound, ; 
One Example more of this Kind 
will be ſufficient; as, How many Far- 
things are there in 121, 78. 6d... 
The Work when finiſh'd appears thus: 
| - +. 5 
19:0 
20 


247 Shillings. 


| 2970 Pence. 
+ 


11880 Farthings. | 
. 1 5 H , Her 
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Here the Manner of working is the 
ſame as in the firſt Example, only in 
_ multiplying the Pounds we take in 
the 7 Shillings, to which Name the 
Pounds are reduced by that Multipli- 
cation ; and in multiplying the Shil- 
lings we take in the 6 Pence, that 
being the Name to which the Shil— 
lings are reduced. 

A few more Examples in Weight: 
and Meafares will make this Rule 
veryeaſyand intelligible to the young 
Scholar. 

In 21 C. aut. how many Quarters and 
Pounds ?—Here you are to conſider, 
that as 4 Quarters make a Hundred 
Weight, multiplying the Hundreds 
by 4 will reduce them to Quarters ; 
and as 28 Pounds make a Quarter, 
multiplying them by 28 will bring 
them into Pounds, and give an Anſwer 
to the Queſtion, as follows: 


21 os RU 


[ 195 J 
21 CG TW 
4 

84 Quarters. 
28 | | 
672 
168 
— 
2352 Pounds, 


— 


If the Pounds were to be multipli- 
ed by 16, the Product would be the 
Number of Ounces; and if the 
Ounces were alſo multiplied by 16, 
the Product would give the Number 
of Drachms contained in 21 Hun- 
dred Weight. ; 

In 123 Hog/heads how many Gallons 
and Pints? Here you are to remem- 
ber (or conſulg your Tables) that 63 
Gallons make a Hogſhead, by which 
| 2 Number 
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Number you are therefore to- multi- 
ly to reduce the Hogſheads to Gal. 
2 ; then multiply the Gallons by 8 
to reduce them to Pints, and the 
Work will appear as follows: 


123 Hogſheads, 
63 
369 
738 


7749 Gallons, 
OW oc. 


61992 Pints. 


—ͤĩ — 


In 546 Yards how many Feet aud 
| daches - Multiply the Yards by 3 to 
bring them into Feet, and the Feet 
by 12 to bring them into Inches; 
and the Work will ſtand thus: 

Su 546 Yards, 


4 
) 
b 
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546 Yards, 
3 


1638 Feet. 


12 


19656 Inches: 


— i. 


In 12 Weeks how many Days, Hours, 
and Minutes —Multiply the Weeks 
by 7 to reduce them to Days, the 
Days by 24 to reduce them to Hours, 
and the Hours by 60 to bring them 
into Minutes. | 


H 3 12 Weeks 


12 Weeks. 


| 2016 Hours. 
60 


120960 Minutes. 


Theſe Examples may ſuffice for 
this Kind of Reduction, which is 
called Reduction Deſcending, becauſe 
it brings great Denominations into 
ſmaller. The next Branch of this 
Rule, which is performed by Divi- 
fion, is called Reduction Aſcending, 
| becauſe it brings leſſer Denomina- 
tion into greater, 8 
op | 2. What 


» 4 


— 


. 


appear as follows: 
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©. What Examples have you of 
this Sort of Reduction? 5 8 
A. The foregoing Queſtions re- 
verſed will be ſo many Examples in 
this Branch of Reduction, and each 
Operation will prove the Truth of 
the other. Firſt then, | 
How many Pence, Shillings, and 
Pounds in 25920 Farthings? In this 
Caſe, as I before multiplied by 20, 
12, and 4, I muſt now divide by 4, | 
12, and 20. | I 
4) 25920 Farthings. 


12) 6480 Pence. 


20) 540 Shillings. 


27 Pounds. 
Again: How many Pounds in 11880 
Parthings*—Here, dividingas in the 
laſt Example, the whole Work will 


Hs 4) | 


| { 110] 
4) 11880 Farthings, 


12) 2970 Pence. 


20) 247 Shillings and 6 Pence. 


12 Pounds and 7 Shillings, 


Thus I find that 11880 Farthings 
are equal to 127. 7s. 64, And it 
would have amounted to the ſame 
thing if I had divided 11880 by 960, 
the Number of Farthings in a Pound. 
Here 1t may be obſerved, that what- 
ever odd Maney, Weight, or Meaſure 
we take in as we multiply the ſeveral 
Denominations in Reduction Deſcend- 
zug, the ſame will be a Remainder in 
Reduction Aſcending ; 5: As the = Gd. in 
the above Example. 

In the next Place, How many Quar- 
ters and Hundred Weight are there in 
2352 Pounds his 1 is anſwered by 

dividing 


li 
our 

thi 
red 


1 
ividing firſt by 28 the Number of 
Wounds in a Quarter, and then by 

the Number of Quarters in a Hun- 
| red. "4 


Pounds. 


28)2352(84 Quarters. 
$34. : | 


4 

it 

le 

> 

| 

bk 

e 1 ö 
Here the Quotient ſhews the Num- 
— Per of Quarters to be 84, and this 


livided by 4 ſhews the Number of 
undreds, namely 21.—Thus theſe ; 
xamples prove the Truth of the | 
orreſponding ones in the former 
Part of Reduction, as you will ſee by 
omparing them together. 


"Xx mak 
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9 appr * it is needleſs to run 
. through more Examples of this Kind 
thoſe already given being ſufficient toll 
| ſhew the Nature of Reduction, 4% 
cending and Deſcending, ſo far at leaf 
as they are ſeparately employed: Bull 
it is proper by a few Examples, li 
explain the Third Part of this Rule 
„(if I may call it ſo) wherein Mul:is/: 
cation and Divifion are both concerne 
in anſwering the ſame Queſtion. 

2. What is the Bufineſs of this 
third Part of Reduction? 

A. It is uſed in changing one Sor 
of Money, Weight, Mealure, & 
into another; as Foreign Money in: 
Sterling, or Sterling i into Foreign 
For Example, In 459 French Crown: 
at 46. Od. each, how many Pound 

Sterling ? | 
This, and other Queſtions of the 
ſame Nature may be anſwered ſeve 
ral * as the Scholar himſelf * 

n 


40 


[ as] 
Md by a little Conſideration an Nano 
But the moſt obvious Method 

ee in this Caſe is to mul- 
ply the Crawns by g to bring them 
e Sixpences, and to divide the 
rodutt by 40 ta bring them into 
dounds; as each Crown contains 9 
Kpences, and each Pound 40.—See 
he Work as follows: 
459 French Crowns. 


9 


— * 1 = _— & » ane * 
Eee e ̃ NO INN 


PPP 


4004131011 Sixpences remaining. 


103 Pounds, 


do that the Anſwer is 1034. 55. 64. 
The Reverſe of this, namely, How 
any French Crowns there are in 103/. 
. 64. Sterling is found by multiply- 
Ing 103 by 45, taking in the 11 Six- 
pences, and then dividing the Pro- 
igduct by q; as is eaſy to be underſtood 
without further Explanation, I 
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duct by 21, the Quotient will give ti 
Anſwer required. | i 
524 Moidores, 
27 . 


— 


—— —_— 


21)14148(673 Guineas. — 

136 
— | Te 

1 du 
* in; 
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1 8 
15 Shillings remaining. 


| 
}! 
} 
j 
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Thi 


i 


* 1 | 
% This Work may be performed in a 
tix ſorter Manner, for when the Moi- 
theWres are reduced to Shillings, you 
 Þ, May divide them by 3, and then that 
1e thMuotient by 7, and the laſt Quotient 
ill be the Anſwer to the Queſtion, 
appears below : 


14148 Shillings in 524 Moidores. 


673 Guineas and 5 remaining; 

— thatis, five 3's or 15, Shil- 
lings. 

To underſtand the Reaſon of this, 


du muſt conſider, that the Shillings 


ing divided by 3 are thereby re- 
ced to ſo many 3 Shillings as the 
uotient expreſſes, and conſequently 


eſe being divided by 7 are reduced 
) Guineas ; becauſe 7 times 3, or 3 | 


mes 7, make 21, the Number o 


that 


2 
114716 | 5 93 


ullings in a Guinea, Obſerve alſo, 
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multiply the given Number of Mo 


to Guineas, as above z and fo tl 


6 J 
that the 5 remaining are ſo man 
times 3 Shillings, the Remainder bt 
ing always of the ſame Name wit 
the Dividend, 

But there is ſtill a more comper 
dious Method of performing th 
Work, which is worth the Schola 
Notice, and the beſt that can be pra 
tiſed whenever the Cafe will admite 
ſuch Contraction. As ꝗ is one Thi 
of 27, the Shillings in a Moidor 


Ii 
1s 
Jue 
Or 
ime 
Ou 
nd 


duo 


dores by 9, and the Product fhen 
how many 3 Shillings they contat! 
which being divided by 7 are reduce 


whole Work appears in the folloy 
ng ſmall Compaſs : 


f 29 }F- 
man 524 Moidores. 
| 9 
774716 Three Shillings. | 
673 Guineas, 15 . 


Quotient 1s the Anſwer required, 


215 Pieces, 
12 
| 72580 Three Shillings. 


368 Guineas, 125. 


In 215 Portugal Pieces, of 36 Shil- 
nos each, how many Guineas ? This 
ueſtion may be anſwered in the ſame 
ort Manner as the former, for as 3 
mes 12 is 36, and 3 times 7 is 21, 
ou need only multiply 215 by 12, 
nd divide the Product by 7, and the 
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In 246 Venetian Ducat, at 47. 4. T. 
each, how many Pounds Sterling ? El 
To anſwer this, multiply the giver E. 
Number of Ducats by 52, to bring 
them into Pence; then divide ME 
Pence by 12 to bring them into Shi th. 
lings, and theſe by 20 to bring the: th 
into Pounds; and the Work will a thi 
pear as follows : . W 

246 Ducats. 
: 52 
492 
1230 
12)12792 Pence. 
. 
2,0) 106, 6 Shillings. Na. 
53 Pounds, 6 Shillings. = 


— — — 


Ls . 
Tables inform you? that the Fl:mi/> 
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Lt Ell is 3 Quarters of a Yard, and the | 
Ingliſs Ell 5 Quarters; therefore 
multiply the given Number of Fenis | 

© Els by 3 to reduce them to Quarters, if 
then divide the Quarters by 5, and I; 
the Quotient will be the Anſwer to 9 
the Queſtion, as appears from the | 
Work at length: | : þ 
672 Ells Flemiſh, i 

5)2016 Quarters, # 

. . z 

403 Ells Exghfs, 1 Quarter. | 


I forbear to give the Reverſe of 
theſe Queſtions, as thinking the Man- 
ner of ſtating and working them wiz! 
Not be difficult to the young Scholar, 
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Ibut a proper Exerciſe for the Trial of 
y 5 his Fes,” hy | 8 
you = 


N. F. 


| >. 
VN. B. There is a compendious Way 


of reducing Ells Flemiſb to Ells Eng. 


1, namely, to multiply them by 6, 
and cut off the Right-hand Figure of 
the Product, in the following Manner: 


672 Ells Flemiſh. 


— orhnos—— 


Ells Engliſh 403[2 


In 456 Ells Engliſh, how many 
Yards * — To anſwer this Queſtion 
multiply by 5 to bring them into 
Quarters, and divide by 4 to reduce 
them to Yards, as follows: 


456 Ells Engli/h. 


4\2280 Quarters, 


— —— 


570 Yards. 
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NV. B. Yards are compendiouſly re- 
duced to Ells by multiplying by 8, 
and cutting off the Right-hand Fi- 


gure or Cypher of the Product, thus: 
570 Yards. | 
8 


Ells 456ʃ0 


—]— ä — 


Enough has been ſaid to explain 


the Nature of Reduction; I ſhall there- 
fore conclude this Rule with oneQueſ-. - 


tion and its Anſwer, leaving the Ope- 
ration as a Trial for the Learner. 

In 722 French Livres, at 20d. each, 
how many Pieces of Eight at 4s. 4d. 


—Anſwer, 277 Pieces and 3 Shillings 


over, 
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CHAP. VII. 

Of the Rule „ or the 
Rule of TRHR ER, Direct, Indirett, 
and Double. 

Q. HAT is the Uſe of this 

\ } Rule ? 

A. It is of very great Uſe both in 
the Buſineſs of Common Life and in 
the Sciences, and is therefore, by 
way of Eminence, frequently called 
the Golden Rule. 

Q. What is the Reaſon of its other 
Names ? 

A. It is called the Rule of Three, or 
. Rule of Proportion, becauſe by three 
Numbers given we find out a fourth, 
which bears ſuch Proportion to the 
third, as the ſecond bears to the firſt, 

Q. How are Queſtions to be ſtated 
for working according to this Rule ? 
A, With reſpect to the ſtating any 


Queſtion 


EE 
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Queſtion obſerve, that of the three 
given Numbers two always contain a | 
Suppoſition, and the third a Demand. 
The Number then on which the De- 


mand lies, that is, to which the In- 
terrogatives What ? How many? &c. 
are annexed, muſt always be ſet in 
the third Place, namely, on the Right 
Hand; and of the other two Num- 
bers, that which is of the ſame Name 
or Kind with the Right-hand Num- 
ber muſt be fet on the Left-Hand, or 


in the fr Place; ſo that the remain- 


ing Number muſt of conſequence ſtand 
in the /econd, that is between them, 
Suppoſe, for Inſtance, it were aſked, 
If Oranges coft 6 Pence, aubat will 
24 Oranges coft ? the Numbers for 
working muſt be ſtated thus : 
Or. - Zane... Or. 
Here you ſee that 24, the Number 
14 | of 
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„„ 
of which the Queſtion is aſked, 


5 _ on the Right Hand; the Num- 


er 3, which is of the ſame Kind, as 


it likewiſe denotes Oranges, is placed 


on the Left, and the Number 6, which 
is of a different Kind, as ſignifying 
Pence, is ſet in the Middle, according 


to the above Directions. 


Q. How is the Work to be per- 


formed ? ; 
A. Multiply the ſecond and third 


Numbers together, then divide the 


Product by the firſt, and the Quo- 
tient will give the Anſwer to the 
ueſtion, in the ſame Name with the 
middle Number, that is, in Pence; for 
255 are to obſerve, that whatever 
ame the ſecond Number bears at 


the Time of multiplying, the Quo- 


tient alſo bears when the Diviſion is 
performed. — See the Work at length. 


Or. 
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Or. Phone Or. 
If 3 —6— 24 


„ as . 
ced 6 a 
ich 4 
* 3) 144( 


Anſw. 48 Pence, or 4's 


This Queſtion ſtated the contrary 


Way will ſerve for another Example, 


= and prove the Truth of the former 
he Operation. —Say then, If 24 Oranges 
he 1% 48 Pence, what is the Price of 3 
for Oranges at the” ſame Rate ?—In this 
„er Caſe the Numbers and Work accord- 
at ing to the foregoing Directions will 


appear as follows: 


14 
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If 24 — 84 — 3 
3 


24) 1446 Anſever, | 


Here the firſt and ſecond Numbers 
multiplied together produce 144, 
which being divided by 24, the firſt 
Number, the Quotient is 6, that is, 
6 Pence, the Price of 3 Oranges.— 
But for the better underſtanding this 
Rule, it is neceſſary to give ſome 
more Examples. | 

If 6 Gallons of Brandy coff 21. 55. 
wwhat will 134 Gallons coſt?— This is 
to be ſtated and worked as follows : 


Gal: | 


[ 2979 1 
Gall. i. it Gall. 
1f6— 2— 5 — 134 
* 45 
45 670 
536 
6)6030 


2,0)100,5 


ers — 
14, Anſæv. gol. 56. 


— Here you ſee the ſecond or middle 
nis Number being of different Denomi- 
ne nations, that is Poumds and Shillings, is 
reduced to the loweſt of thoſe Names, 

5s. | (viz.Shillings) byMultiplication, and 
is this muſt always be done when it con- 
: Fiſts of ſeveral Names; for if it be of 
Pounds, Shillings, and Pence, it muſt 

A I be reduced to Pence, that is, into the 
1 | _ loweſt 


f yas 5 
loweſt Denomination mentioned. — 
The Middle Number in this Example 
being thus reduced, the three Num- 
bers for the Operation are 6 — 45 
— 134: I therefore multiply the 
third Number by the ſecond, that is, 
134 by 45, according to the Direc- 
tions given, and the Product is 6030; 
which being divided by 6, the firſt 
Number, quotes 1005 Shillings, the 
Name of the middle Number 45; and 
theſe divided by 20 give 50. 56. for 
the Anſwer to the Queſtion. 

If 4s. 6d. purchaſe 1 Yard and 3 of 
Linen, how many V. ards ewill 121. 128. 
purchaſe ? 

In this Queſtton you are to obſerve, 
that the firſt and third Numbers are 
of different Denominations, the one 
being Shillings and Pence, and the 
other Pounds and Shillings. Now the 
firſt Buſineſs is to reduce theſe to the 
ſame Name, which muſt be the loweſt 

of mentioned; 


*C yn 3 
mentioned ; and this muſt always be 
done in the like Caſes, immediately 
after the ſtating of the Queſtion. Here 
then we are to bring the firſt and third 
Numbers into Sia pences; and the Mid- 
dle Number being alſo of different 
Names, that is, Vards and Half Vards, 
muſt be brought into the latter, agree- 
able to the Directions already given. 
When this is done, we are to multiply 
and divide according to the Rule, and 


the Work will ſtand as follows: 
45 &- © Tan „ 

If 4: 6 — 15 — 12:12 
2 2 40 
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2) 168 Half Yards. 


Anfew, 84 Yards, 
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1 
lere you ſee, the firſt Number is 
multiplied by 2 to reduce it to Six- 
pences, becauſe 2 Six-pences make 1}: 
Shilling; the ſecond is alſo multiplied 
by 2 to reduce it to Half Yards, be- 
cauſe 2 Half-yards make a Yard ; and 
the third is brought into Sixpences 
by multiplying it by 40, becauſe 40 
Sixpences make one Pound. This be. 
ing done, the Numbers for working 
are 9—3— 504; the third therefore 
being multiplied by the ſecond, the 
Product is 1512, and this being di- 
vided by the firſt Number, the Quo- 
tient 1s 168, which are Half Yards, 
the Name to which the middle Num- 
ber was reduced; and.theſe being di- 
vided by 2 the Quotient is 84 Yards, 

which is the Anſwer to the Queſtion. 

- MN. B. If there be any Remainder ſÞ 
after you have multiplied your ſecond 
and third Numbers together and di- 
vided by the firſt, ſuch Gar" is 
3 1 art 


Fe. 
Part of an Unit of the Quotient, the 

alue of which is thus found. Mul- 
tiply it by that Number of the next 
inferior Denomination which makes 
one of the Quotient, and divide the 
product by the ſame Diviſor you made 
uſe of in your firſt Diviſion: Suppoſe, 
for Inſtance, the Quotient be Pounds, 
multiply the Remainder by 20, and 
divide the Product by the firſt Divi- 
for, and the Quotient will be Shillings; 
then if any Thing remains, multiply 
it by 12, divide by the ſame Diviſor, 
and the Quotient will be Pence ; and 
if there be ſtill a Remainder, multi- 
ply by 4, divide as before, and the 
3 will be Farthings. 

Note alſo, When the firſt of the 
three given Numbers is an Unit, or 
One, you cannot divide by it accord». 
Ing to the Rule, for 1 neither divides 
nor multiplies. In this Caſe, when 


you have multiplied the ſecond and 
third 
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third Numbers together, the Produd 1 
is alſo * giving the An. The 
ſwer to the Queſtion in the Denomi- in 
nation of the middle Number, as ap- Nh. 
pears in the following Example. 

If 1 Pound of Silk coft 178. au 
will be the Price of 264 Pounds at thi 

ſame Rate ? | I 

1 tb. 
If i — 17 — 264 
= 17 


Anſwer 4488 Shillings. 


Here the Queſtion is anſwered by 
Multiplication only, but the Anſwer 
being in Shillings is not readily un- 
derſtood till it be reduced to Pounds 
by dividing by 20, and then it ap- 
Pears to be 224. 8... 

AY Theſe 
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duda Theſe Examples may ſuffice to ſhew 
An. the Manner of working all Queſtions 
mi- Jin the Dire# Rule of Three, that 1s, 
ap- Frhen the ſecond and third Numbers 
re multiplied together, and the Pro- 
duct divided by the ſirſt: I ſhall now 
 thſpive a few Examples in the Rule of 
Three Indire# or Inverſe, wherein 
he firſt and ſecond Numbers are 
jultiplied together, and their Pro- 

duct divided by the third. | 
Q. How are Queſtions ſtated in 

his Rule? . 

A. The ſame Way as in the Direct 
Rule; for the firſt and third Num- 
bers muſt be of one Name, or ſo re- 
iuced ; the Number of which the 
| by Queſtion is aſked muſt ſtand in the 
hird Place; and the Number of a dif- 
erent Denomination in the Middle. 

Q. How is the Anſwer to be found ? 
A. The Quotient, as before, will 
e the Anſwer, and of the ſame N _ | 
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1 

with the middle Number. For Ex. 
ample: If nine Men would build 4 
Wall in 15 Days, how many Men mu 
be employed to build it in' 5 Days ? 


he 
ind 
va. 
ne 


In ſtating theſe. Numbers obſerve gur 


the above Rule, and the Work will 


appear as follows: | 
| Days. Men. Days. 
e As Me 2h 
59-238 


— — — 


Anſaww. 27 Men. 


Here you ſee, the firſt Number be- 


ing multiplied by the ſecond, and the 


Product divided by the third, the Quo- 
tient is 27, the Anſwer to the Queſ- 
tion. And you may alſo obſerve the 

indirect Proportion the Numbers bear 
to each other; for ſo much as the 
third is leſs than the firſt, ſo much is 

. | | the 


- 


Ex. Ime fourth greater than: the ſecond, 
4 and on the contrary the fourth is al- 
mf ways ſo much leſs than the ſecond, as 
he third is greater than the firſt.— 
rve ut let us have another Example. 
will Vo Yards of Serge, of 3 Jrs. vide, 
wi - line a certain Number of Coats, how 
'y Yards will line'the ſame Number 
mer the Serge is but Half Tard wide ? 
Here remember that your firſt and 
third Numbers muſt- be of one Name; 
therefore call the Half Yard 2 476. and 
1 the I as follows 6 
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Principal gain fue Pounds Intereſs 
what Principal will gain the ſame In. I 


zereft in 5 . Months ? 4 
NV. ; 


? 


f.. MM. 


If 12 — 100 — 5 


r 15 15 US 
$)1200 
Anſav. 240 L 
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Once more: If 6 Men dig a Trent 
in 24 Days, in what Time would 18 


Men do the ſame Work ? 


Men. Days: Men. 


If 6 — * — 18 


1380744 
"is UUW, > Days. 


—— 9 
* 


Q Hoy 


( 


75 
| H« 


nc) 
18 


on 


13 . 

Q. ak 24 M whether 

a Queſtion belongs to the Direct or 
to the Indirect Rule of Three? © 
A. If the third Number is more 
than the firſt, and requires more than 
the ſecond to anſwer the Queſtion; or 
if it is leſs than the firſt, and requires 
leſs than the ſecond, then it is Dire: 
But if the third Number is more than 
the firſt, and requires Teſs than the ſe- 
cond, or being leſs than the firſt re- 
quires more than the ſecond, then it 
isIndirect.— After all there is no Ne- 
ceſſity for puzzling the Learner with 
this Diſtinction; for as the Method of 
ſtating a Queſtion is the ſame whether 
the Proportion be Direct or Indirecs, 
ſothe followingRule for theOperation 
will be ſufficient in all Ciſes, vx. 
Conſider whether the Anſwer to the 
Queſtion will be moreor leſs than the 
ſecond Number; if more, the leer of 
the two Extremes, (that is, of the firft 
K 2 : and 
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1 
and third Numbers) muſt be the Di. 
viſor ; if /efs the greater. 

2. Which way do you prove your 
Work in the Rul: Three? 

A. It may be proved by a contrary 
Stating and Operation, as has been 
already intimated; but the eaſieſt Me- wh 
thod, in Queſtions that are Direct, is 
to multiply the firſt and fourth Num. Nacc 
bers together, and the ſecond and ſeri 
third, and if the two Products are 
alike the Work is right, In Queſtions 
that are Indirect, if the Product of the 
third and fourth multiplied together 
agree with that of the firſt and ſecond, 
it proves the Truth of the Operation. 

Q. What is meant by the Doubl: 

Rule of Three? © WES 

A. It is ſo called becauſe nen 
in it are generally anſwered by tu 

Statings, there being five Numbers 

given to find out a fixth, For Ex- 


ample: 


Di. 


our 


rary 
een 
Me- 
, is 
im-. 
and 
are 
ons 
the 
her 
nd, 


n. 
bl: 


\ 
oo 

If 1001. Principal gain 5̃l. Intereſt 
in 12 Months, what will 2461. gain in 
7 Months? | | 


Here the Buſineſs is to find outwhat 


Intereſt 246/. will gain in 12 Months 
at the given Rate, and from thence 


what they will gain in 7 Months. The 


firſt Stating therefore, and Operation, 
according to the \Rules already pre- 
ſcribed, will be as follows: | 


Pr. Int. Pr. 
If 100 — 5 — 246 
| 9 

1, 00) 12, 30 
| 20 


1,00)6,00 A»fax. 1 21. 6s. 


Obſerve here, that the Product of 
246, multiplied by 5, is 1230, which 
being divided by 100 the Quotientis 
12, 1. e. 10 many Pounds, and the 


K 3 Remainder | 
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Remainder is 30. Now the. Value 
' of this Remainder is found by the 
Rule I have already given for that 
Purpoſe, namely, multiplying it by 
20, and dividing the Product by 100, 
the: firſt Diviſor. This done, the 
notient is 6, which are Shillings; 
and ſo 12/. 67. is the Anſwer to this 

Stating of the Queſtion, 

As to the ſecond Stating, take No. 
tice, that the Anſwer to the firſt Sta- 
ting is always the Middle Number of 
the laſt ; and therefore 124. 67. being 
rome | in the Middle, and the given 

onthson the Right and Left accord- 
ing to the Rule they will ſtand thus: 


| Mo. 


2,00 14,3 64. 


Arſau. 7¹. 37. 6d. 


— — 


Here the Middle Number is multi- 
plied by 20 to bring it into Shilling 
and theſe being multiplied by 7, the 
leſſer Extreme, and divided by 12 the 
greater, are reduced to Pounds by 
dividing by 20, the Quotient being 
71. 3s. Gd. which is the Intereſt that 
2461. will gain in 7 Months at the 
Rate of 5 per Cent. per Annum. 


tae ) 
N. B. The foregoing Queſtion, 
and others of the ſame Nature, may 
be anſwered at one Stating of the; 
Numbers according to the following 
Directions. Let the three Number 
that contain the Suppoſition ſtand firſt, 
and after them the two that contain 
the Demand: And this muſt be done 
in ſuch Manner that the firſt be of the 
ſame Denomination with the fourth, 
the ſecond of the ſame with the fifth, 
andthe thirdwiththeAnſwer requir'd. 
When the Numbers are thus ſtated, 
multiply the two firſt together for a 
Diviſor, and the-three laſt for a Di- 
vidend, and the Quotient will be the 
Anſwer in the ſame Name with the 
middle Number. 1 ſhall put down 
the State of the former 8 and 
the Beginning of the Work, the fi- 
niſhing of which I leave for the Ex- 
erciſc of the Learner, | 


f 
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n, Be ite i Pro Me” 
If 100 —12— 5 — 246 —7 | 


mn 5 


1230 


7 


— 


1200)8610 


Here the two firſt Numbers multi - 
plied together produce 1200 for a Di- 


viſor, and the three laſt 8610 for a 


Dividend, which being rightly di- 
vided, and the Remainders that will 
come out in the Operation being alſo 
multiplied and divided according to 
Rule, the Anſwer to the Queſtion will 


be found to be the ſame as above, 


viz. 71. 3s. 6d. : 

In Queſtions where the Propoſition 
is Indirect, place your Numbers ſo as 
that your ſecond and fourth may be of 
one Denomination, and your _ 

| an 
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we 
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and fifth. Then ly your firſt, 


5 ſecond, and fifth Numbers together 


for a Dividend, and your third and 
fourth for a Diviſor. To 

For Example: If 2 Men np 12 
Acres in 6 Days, how many Men will 
reap 192 Acres in 24 Days ?—The ſtat- 
ing and working of this Queſtion i is 
as follows: 


Men. Days. Acr. Days. Acr. 
If 2 — 6 — 12 — 24 — 192 
2 „ 12 
12. 288) 2304(8 
7 2304 


Here according to the Rule, the 
firſt, ſecond, and fifth Numbers mul- 
tiplied i into each other give 2304 for 


2 Dividend ; which being divided by 
| 28 


145 } 


289, the Product ef the third and 
fourth Numbers quotes 8, the An- 


ſwer to the by wn | 
Having ſufficiently explained: the 


Rule of Three, I now gp to er 


Rules of en 


I 


EWA. VIII. 


Of PrACTICE ; ; and of Taz and 
| TzzrT. | 


2 WHAT do you mean by Rules 
of Practice? 
A. In effect they are only certain 


compendious Methods of working the 


Rule of Three; but being of excellent 
Service forthe quick Diſpatch of Buſi- 
neſs, and generally made uſe of by 
Merchants and Tradeſmen in caſting 
up thePrice of theirCommodities,they 
are not improperly called Rules of Prac- 


Hes. Q. In 


i 
2. In what Caſes are they chiefly 
uſed ? 85 . 
A. In ſuchQyeſtions of the Rule of 
Three as have an Unit for their firſt 
Number; that is, when the Price of 
cone Thing is given to find the Price of 
many: And to work Queſtions by 
theſe Rules it is neceſſary to have in 
Memory the Aliguot Parts of a Pound 
and Shilling. \ 
' . 2. What is meant by Aliquet Parts? 
A. No more than Even Parts, or 
_ ſuch Parts of any Number or Quan- 
tity as being taken certain Times are 
exactly equal to the Whole. Thus 3 
is an Aliquot or Even Part of 12, be- 
cauſe being taken four times it is juſt 
equal to 12; f. e. it is one — of 
that Number. 
2. Which are the even Parts of 
Shilling ? Wo 1 
A. Learn them from the following 
Table. n * 
RE La 


191 

Lone Twelfth. 
one Eighth. 
one Sixth. 
one Fourth. 
one Third. 
one Half. 


4 


A -eA=al- e- 00 


> that is, 


2. What is the Uſe of this Table? 

A. When any of theſe even Parts 
of a Shilling is the Price of one Vard, 
Ell, Pound, Sc. divide the given 
Number (of which you would know 
the Price) by ſuch Part, and the Quo- 
tient will be the Anſwer to the Queſ- 
tion in Shillings.—An Example or 
two will make this plain. 

Suppoſe you would know the Price of 
672 Oranges, at the Rate of 1 Penny 


an Orange. You ſee by the Table that 


a Penny is one 12th Part of a Shil- 

ling, therefore divide 672 by 12, and 

the Quotient is the Anſwer: 5 
2 6 12 


| 


Right Hand of the Daſh is Shilling, 


L 446 
3 110672 


Anſwer | 56 Shillings. 

Again: What would the ſame Num- 
ber coſt at three Half-pence an Orange i 
— The Table ſhews you that 14.4 is 
one 8th Part of a Shilling, therefore 
divide 672 by 8, and you will have 
the Anſwer: 
FV 
Anſwer 84 Shillings. 
pre or l. 4% 
N. B. By cutting off the laſt Fi- 
gure of any Number of Shillings with 
a Daſh, and halving the Figures on 
the Left, (which is the ſame thing as 
dividing by 20) you have the Num- 
ber of Pounds; and the Figure on the 


as you ſee in the Example above. 


And if when you have halved the 
Left - | 


** 


um- 
pe : 
] 15 
Ore 


ave 


{ w9 1 


Left-hand Figures there be a Remain- 
der, it is 10 Shillings, and as ſuch 
muſt be reckoned with the ſeparated 
Figure, as in the next Example. 

At 2 Pence the Yard, what cuill 672 
Yards co ?—Two-pence, as you ſee 
in the Table, is one 6th Part of a 
Shilling, therefore divide by 6, and 
the Quotient gives the Number of 
shillings. 3 

6)672 
ii 112 Shillings. 
or 5. 125, 

Here, I ſay, the Half of 11 is 5 

and 1 over, which being reckoned with 


- the Figure on the Right-hand of the 


Daſh makes 12, and ſo the Anſwer to 

theQueſtion is 5 Pounds 12 Shillings. 

After this Method may any Queſ- 

tion be reſolved Where the Price is an 
2 even 


1 [ 150 ] 

even Part of a Shilling; but if the 
Price be not an even Part, as 5d. or 
any Number of Pence between 6 and 
12, it will require more than one 


Diviſion, as will be ſeen in the fol- 


lowing Examples. 
At Fd. an Ell, what avill 672 Ell. 
coſt? Here conſider that Five-pence 
contains two even Parts of a Shilling, 
©viz. 3 Pence and 2 Pence; 3 Pence 
being 4, and 2 Pence { Part: There- 
fore divide 672 by 4 and by 6, and 
add the two Quotients together, the 
Total will be the Anſwer, 


672 
4. 
371 168 
28 112 


Aꝛſauer 28 Shilling. 


or 141. 


ons 2 


N. B. It * have been the ſame © | 
Thing to have divided by-3 and 12, 
becauſe 4 Pence and 1 Penny Oe 
are equal to 5 Pence) are 5 and 2 
Parts of a sLilling, —Or if you Fe | 
divide by 3 for the Groats, and then 


Els the uotient by 4, becauſe 1 Penny 
re is + of a Groat, the Anſwer will be 
2 


the Pore? as appears by the Wenn 


0 
We, 


Again: At gaPence a Peck, what 
will 144 Pecks coſt? Here 6 and 3 
which are equal to 9 Pence, are the 
even Parts of a Shilling; therefore for 
6 Pence take I the given Number, 
and for 3 Pence 4, and che Work will 
ſand as follows : 1 | 


Anfewer 1018 Shillings. 


or 5 87. 


— 


If the Price be 10 Pence, you may 
take Half the given Number for 64, 
and divide by 3 for the 4d. becauſe 
6d. is Half, and 44. one Third of a 
Shilling. —Or you may annex a Cy- 
pher to the Right of the given Num- 
ber, (which is the ſame as multiply- 
ing by 10) and it hereby becomes 
Pence; which are brought into Shil- 
lings and Pounds by dividing by 12 
and 20. For Example: 


ö What vill 1261, of Hops coft, at 


104. . Found. Annex a Cypher p 
120, 


PR — i — 


[ 163 1 
126, and the Work will _ as 
follows : 


12 


rol 


Anſæver. gl. 56. 


At 11d. 1. 4 | Yard what will 152 
7 ards cat? Here you begin by tak- 
ing one Half of the given Number 
for Sixpence, then Half of that for 
Threepence, Half of that again for 
Three Half-pence, and Half of that 
for Three Farthings, which makes 
juſt 11d. 19. And theſe Sums added 
together, and divided as before, give 


the Anſwer to the Queſtion, as you | 


will ſee by the Work at length. 


7 


28 5 7 


1 154 1 
2 
eee 75 
375 
188 
94 
47 


222 


70ʃ5 


Asnſæver 


350.59. 


Ounces %? " 

| 324 
3d. F 
4 81 


20—3 


— — 1 
- 


"1x01 


|  Anſaver | 51. 15. 3d. 


Laake one Example more, wherein 
the Price is Pence and Farthings.— 
At 3d. 4 an Ounce, what will 324 


Here, 


Here, becauſe 3d. is 4 of a Shil- 
ling, I divide the given Number by 
4, and the Quotient is 81; which 1 

; alſo divide by 4, becauſe three Far- 
things is 4 of Threepence, and the 
Quotient is 20, and 1 over. This 
Remainder I conſider as one Three- 
pence, and therefore I ſet down 33 
and adding the twoQuotients together 
the Total is 101, which being divided 
by 20 gives the Anſwer as above. 

ein ] I ſhall now give an Example or two 
— | wherein the Price is a Shilling, and 
24 | ſameNumberof Pence and Farthings: 
I In which Caſe the Rule is, to let & | 
topLine (i. e. the given Number)ſtand 
for the Shilling, and take the Parts, 
as before, for the remaining Pence. 
At 13d. 4 a Yard, what will 144 
Yards coſt?— Here it is plain they | 
will coſt 144 Shillings, and as many {| 
Pence and Half-pence ; wherefore the |! 
I givenNumberis reckoned asShillings, 
re, | L 3 : and 


„ 

and I of it taken for the 14. 4, which 
added together give 162 Shillings, 
equal to 8/. 2s. the Anſwer, 


Anfever 81. 25. 


At 16d. a Yard, what will 143 
Yards cot See the Work at length. 
143 


7 


| Arſaue- gl. 16s. 74.4 =p 
Here the given Number ſtands for 


the Shillings as before, the Reaſon of 
e Which 


4 


Jr 


LT WES. | 
which is evident; then I divideit by 
4 for Threepence and the Quotient 
is 35 and 3 over, which being ſo many 
Threepences I ſet down 9 : Then, 
for the remaining 14.4 of the given 
Price, I take half that 3 t, which 
is 17 and 1 over; and this 1 being 

reckoned as a Shilling, and added to 
the 9 Pence, makes 21 Pence, the 
half of which is 104.5. Theſe Sums 
being added together, and divided, 


give the Anſwer as expreſſed in the | 


Work, 

I now proceed to Queſtions wherein 
the Aliguot or Even Parts of a Pound 
are to be conſidered, which you may 
learn from the following Table: 


5 


) 0 0 On 
ai 
wo Eee 


3 
2 
. 
4 
5 
10 


In Queſtions where the Price is 15, 


only, you have nothing to do but to 
divide by 20, which you know is 
done by cutting off the Right-hand 
Figure of the given Number for Shil- 
lings, and taking Half of the Left- 
hand Figures for Pounds. In like 
Manner, If the Price be 1s. 8d. di- 
vide by 12, if it be 2s. divide by 
10; if it be 2s. 6d. divide by 8; and 
ſo of any other even Part of a Pound; 
which being learnt from the * 
N | 21 


| BC ER 
and the Operation being ſo eaſy, Ex- 
amples of this Kind would be ſuper. 
fluous. ' RE Erle Fg, 

If the Price does not conſiſt of even 
Parts, divide it into ſuch, and the Sum 
of them 'will be the Anſwer to the 


Queſtion. For Example: A: 3 Shillings | 


an Ell, what auill 288 Elli cofft ? 
* 


15 for 25. 281. 16s. 
70 for 15. 14. 8. 


: Anſwer 431. 4. 


Here obſerve, that after dividing 


by ro the Remainder is 8, which are 


8 Tenths of a Pound, that is 16 Shil- 
lings; and after dividing by 20 the 
Remainder is alſo 8, but then it is 8 
Taventieths of a Pound, that is 8 Shil- 
lings. The Learner muſt always 2 
181 er 


F . 

ider well the Value of a Remainder, 

or he will fall into frequent Miſtakes, 
The ſame Queſtion, and (others of ; 
the like Nature) may be anſwered as; 2 
eaſily by multiplying the given Num- It o 
ber by the Numberof Shillings in the 
-Price, and then dividing by 20, 1 

you ſee i in this Inſtance : 1 


2586 = | Fn 

1 | Te 

eee | I ad 

864 ; Lir 

abe, 45. Ima 

con 

the 

At 28. 4d. & a Pad, * wil the 
141 * * 7 bg do; 
j Lit 
one 
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141 
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IE 141 F, — 
2; for 25. 14—2— © 
+ of 25. for 4d. 2-57-— 0 

+ of 44. for 29, 0—g—10F 


— 


Anſwer 1 Goon OF 


In this Example, after dividing by 
10 there remains 1, which being 1 
Tenth of a Pound, that is, 2 Shillings, 
I accordingly fet down 2, and the 
Line ſtands as 14 Pounds 2 Shillings. 
Then dividing 14 by 6 I find the Re- 
Imainder of 2, which being Pounds I 
confider as 40 Shillings, and joining 
them to the firſt remaining 2, I ſay 
the 6's in 42 are 7, and therefore put 
down 7 in the Placeof Shillings. This 
Line then is 20. 7. or 47 Shillings, 
one Eighth of which is 5s. 10d. : 
And theſe threeSums beingadded to- 

7 | gether 


vill 


41 


[ 162 ] | 
gether give the Anſwer to the Queſ. 
tion, as above expreſſet. 
Once more: What will 37 5 Bundles 
of Paper coft, at 178. 6d. each Bundle ? 


7.376: 
9 2 for 1... 187—10—0 
1 3 of 10s, for 56. 93—15—0 
of 55. for 25. 6d. 46—17—6 


Anſaver 328— 8 ; 


2 


The Manner of working in this Ex. 
ample will be eaſily underſtood by a 
due Attention to the laſt, and there- 
fore needs no particular Explanation; 
But it may not be amiſs to obſerve, 
that the above Queſtion, and others of 


] 


the ſame_ Sort, . conſiſting of Shil- gn 
lings and Pence, may be anſwered I for 
another Way, which in ſome Caſes Pri 


may 


el. may be more convenient and eaſy, 
iz. by multiplying the given Num- 
7/7) ber by the Number of Shillings, and 


! then working for the Pence as before. 
For Example : t 3 
At gs. gd. a Yard, what will 141 
Yards coſt? © 
| * | 14 
Multiplied by g. 
Ln 
Z of 141 for 64, 70—6 
2 of that for 3d. 35—3 
Ex. 5 . | | EY = 
wh Total -1374---9 
re- Aru. 68 | 
ON. "INTE? 
rve, 


of In this Caſe it would have been the 
nail. ſame Thing, after multiplying by q 
red for the Shillings, to have divided the 
aſes ¶ Product by 12 for the Nine-pence, 

: becauſe 


N 1 


becauſe 9 Had are a 12th-Part of q by 
Shillings. And ſo there is ſcarce any 
Queſtion but may be anſwered by « dif. 5 
ferent Operations, as the ingeniou 
Scholar will find 174 his own Obſer⸗ I 
vation. 

When the Price is any Thing be. 


tween one Pound and two, let the 2 
given Number ſtand for the Pound, 
and take Parts for the b e andi 2 
Pence. For Example: 
At 11. 28. 6d. per Quarter, what 
ewill 286 Duarters 25 Malt oft ? 
4 for 25. 64. 3 V 
ſup 
| Anſwer 321/. 15s, : 7 
pms... art 
| 'ric 
If the Price conſiſts of Pounds, Shil- m 
lings and Pence, multiply the given ng 
Number by the Number of Pounds, A 
and for the Shillings and Pence work 650 


by 


4 © 
of g by the former Rules. For Example: 


any At 2. 178. 6d. the Hundred, W 
dif. ill 144 Hundred ct? 
10ul 144 
ſer. For 2/. multiply by 2 


bee 3 29 
the & of 144 for 10. 72 
ind} Z of that for 55. 36 


4 of that for 26. 6d. 18 | 
. 4141. 


and 


vhat 


When with the given Quantity- 
ſuppoſe a Hundred ws) there are 
ny odd Parts, as +, 2, &c. ſuch 
"arts muſt be taken from the given 
rice in the Courſe of the Operation; 
may be underſtood by the * 
verſÞ'g Example: 
nds, At 51. 5s. the Hundred, lle will 
orks C. + cg. {Haw for the * 

mul- 


(C106 F 
I multiply the given Number by 5, fal 
then take & of it for the 5 Shilling, | © 
and I of the given Price for the 1 
Hundred, and the Sam Total give 
the Anſwer to the N as ap- 


pears by the Work at length. N. 
| 365 WI 
For 5. mult, by 5 = | 
| r | Ar 

1825 


„„ fv io gt"c 
of given Price 3 2---6 


Arfever 1918/, 175, 64. 


N. B. If the odd Parts had beenfj®! 
3, after taking half of the given Price ble 

* I muſt have taken half of that, vi 

11. 66. 34,——And hence you ma) 
judge how to proceed in Caſes of thi 
— TT: Ef. 
By the foregoing Rules of Hg 


. 


Ia] 
all Sorts of foreign Coin may be re- 
duced to Pounds Sterling, of which I 
need only give one Example. 
What is the Amount of 716 Moidores 
ap- I. 11. 78. each! Here the given 
Numbers ſtand for the Pound, 3 of 
which muſt be taken for gs. and 425 
for 25, and all added together are the 
Anſwer to the Queſtion. - 
716 
4 forgs. 179 
5 Eg for 27. 71—12 


2 | 4 956/.—1 25, 


As it is impoſſible for me to fel 

of the various and almoſt innumera- 

: Mole Methods and Rules of Practice, I 

have choſen ſuch as I thought were 
Imoſt intelligible and uſeful; to whien 
hall only add two or three very 
compendious Ways of working in 
a M ſome 
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ſome Onſen , e deſerve the 
Learner's Notice, + 

In any Queſtion when he given 
Price is an even Number of Shillings, 
multiply the given Quantity by half 
that Number, doubling the Units of 
the firſt Product for Shillings, and the 
other Figures of the Product will be 
Pounds, For Example: 
M bat will 276 Ells of Holland coſt, 

at 85, an Ell? Proceeding according 

to the Rule, the. Work * appear 
as follows: | 

Muttiply 276 
ee OS 


Anus, 1184 87. 


Here I multiply the given Number 

of Ells by 4, which is half the Num- 
ber of Shillings in the given Price, 
ſaying 4 times 6 is 24; but inſtead 


of puttin down the Units of the 
f : * Product, 


S. S. en 


er 
n- 
{ 
ad 
he 


1) 
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product, 1 put down twice as many, 
wiz, 8, which are the Shillings in tlie 
Then I proceed as 
uſual, ſaying 4 times 7 is 28, and 2 
that I carry is 3o, ſet down o and 
carry 3; 4 times 2 is 8, and 31s 11, 
which being put down gives the 
Number of Pounds required, VIZ. 110. 


Price required... 


and the Operation is finiſhed. 


If the Price be an odd Number of 
Shillings, work for the even Num- 
and. for the odd Shil- 
lings take one Twentieth of thegiven 
Number, and add to the Product. 
For Example: 

At 178. 4 Tard. ae will 172 
Yards coſtꝰ — Obſerving your Direc- 
tions, your Work and. cata will 
be as nens 


ber as before; 


Ld 


7 Mult. | 


5 TI 
| ht © 
| Mult. for 16s. by 8 


| Product 1 37—12 
28 for 15. 8—12 


Anſw, 1461. 4. 


If the Price be 2 Shillings, the 
Queſtion is anſwered by doubling the 
Units (i. e. the right Hand Figure) 


of the given Number, which are to 


be reckoned as Shillings, and the reſt 
of the Figures will be Pounds. For 
Example: SOT 

596 Geeſe at 2s, each. 


will coſt 590. 125. 


— 


Q. How are Sums in Practice to be 
proved ? 

A. As they may be wrought dif- 
ferent Ways, the one may be a Proof 


of 


be 


f- 
of 
of 


[mJ 


of the other; or they may be proved: | 


by the Rule of Three, 


Ofen and TaRTr. 
After laying down the Rules of 


Practice, it is uſual for Authors to 
ſpeak of Tax RE and TrxeTT, which 


are Allowances made by Merchants 
in ſelling their Commodities. 


Tare is an Allowance made to the. 


Buyer for the Weight of the Caſk, 


Bag, Cheſt, &c. in which the Goods 


are contained ; and this is either re- 

gulated by Cuſtom, or by a particular 

=, pj between the Buyer and 
eller. 1 


Trett is an Allowance of 41b. per 


1041b. made in ſeveral Sorts of Goods 
for Waſte, Duſt, &c. after the Tare 

has been deducted, 
There is alſo another Allowance of 
21b. for every 3 Cwt. called Crorr 
or CLouGH, which is ſometimes made 
3 2c, 15 3 | to 


* 


({ 172+ J. 
to Retailers for the Turn of tlieSeale, 
after the Deduction of the former Al- 

lowances. 

N. B. The whole weight, before 
any of theſe Allowances are made, is 
called Groſ; but when they are de- 
ducted, or ſo many of them as are 
cuſtomary,” the Remainder i is called 
Neat or Nett. 

If the Tare of any Quantity of 
Goods be ſo much in the Whole, and 
no other Allowance, the Neat Weight 
is found by ſu btracting the Tare from 
the Gro/5 Weight ; but if the Tare be 
at ſo much per Cheſt, &c.: multiply 
the Pounds Tare by the Number of 
Cheſts, ſubtracting as before; and if 
at ſo much per Ct. take ſueh Part or 
Parts of the Groſs Weight, as the 
Tare is of a Hundred. | 
In order to work Queſtions of this 
Kind by the Rules of Practice, it is 


neceſſary to Emer the aver Parts 
85 of 


becauſe 2056. is the 168th Part of 


(006-3 
of a Cwt. (that is 1121b.) and of a 
Quarter, which are as follow : 


— Os 
r . 


is 1 5 
reo. | 
Chal = 


1 is 27 | 161: 9151 
2 — 1 . "TRIO 

| . 4—=X+ of a Qr. 

5 7—4 

a 9 57 Se | 

As the Jett is always Ab. per 104. 

the Method of finding it is to divide 
the Weight by 26, after the Tare i * 
deducted, becauſe 4 times 26 make 
1043 and then 9 it, the Re- 
mainder is the Neat Wei 52 required. 
Clough, {which is 2/6. * C. may 
be found by dividing the Line from 
whence it is to be deducted by 168, 


M4 336%. 


Fd 


(494.3 
$3615, or 3 Hundred Weight. 
Having laid down theſe Rules, I 
ſhall only give three plain Examples 
of the Manner of ſubtracting Tare 


and finding out the Nett Weight of any 


Quantity of Goods; leaving the De- 
duction of Trett, Clough, or whatever 
Allowances may be cuſtomary, to the 
Scholar's own Ingenuity. - . | 

If 15 C. '2qrs. 131b. Tare be al- 
loaued in 456 C. I qr. 19lb. of Tobacco, 
what will be the Neat Weight ? 

„„ RE a * | 

From 456=—1---19 Groſs 
Subtract 15---2---13 Tare. 


Rem. 443---3---6 Neat. 
- Here I ſay, 13 from 19 and there 
remains 6; 2 from 1 cannot, but 2 
from 5 (borrowing 4 fr.. that is, 1 C.) 
and there remains 3; then, paying 
the C. that I borrowed, I ſay, 1 and 
" 


ow 


1 


les 
Tre 


ny 


e- 
er 


he 
2 


0, 


remains 26; then, 1 that I borrow 4 


„„ TN 
5 is 6, which take from 6 and o re- 
mains, 1 from 5 and there remains 4, 

o from 4 and there remains 4; and ſo 
the Work is finiſhed, the Remainder 
being the Anſwer to the Queſtion. 

Again: What is the Neat Weight of 
3 Frails of Raiſins, weighing all together 
10 C. 3qrs. zlb, Groſs, the Tare 20lb. 
per Frail? : 

C. grs. Ib. lb. per Frail. 
I0—3— 2 Groſs, 20 

2— 4 Tare. 3 
10—0—26 Neat, 60 or 29 6. 416. 

_ Having firſt found the Tare by mul- 

tiplying the Pounds allowed on each 
Frail by the Number of Frails, viz. 
3, I ſet it down under the Groſs 
Weight, and ſubtract as before, ſay- 
ing, 4 from 2 I cannot, but 4 from 
30 {borrowing 2816, or gr.) and there 


and 


| „781 

and 2 c 35 which take from 3, and © 
remains; laſtly, o from 10 and there 
remains 10; Which being ſet down 
ſhews the Neat Weight 1005 26/6, as 
above expreſſed. 

Once more: Oyz46C. 30 rs. 121d. 
Groſs. Tare 1 Alb. per Hundred, wha! 
vill be the Neat V. eight 3 by 

+ QF. EA 
n 1 Mfrongonnt 3 Groſs, | 
+ for 140. 30—3—12 Tare. 


„ 


216—0—0 Neat. 
Here, according to Practice, the 
Pounds Tare per C. being an even 


5 Part of a C. namely, one Eighth, I 


divide the Groſs Weight by 8, which 
gives the Tare of the whole Quan- 
tity... In doing this I ſay, the 8's in 
24 are 3, therefore ſet down 3; the 
8's in 6 none, and therefore letting 
down a Cypher, I conſider how ma- 


ny i the 6, C. contain, which 
are 


do 


ere 


wn 
« As 


Ib. 
hat 


\ 


a... 
are 24, and theſe carried to the 3 
make 27. Then I ſay, the 8's in 
27 are 3, Which I ſet down, and the 
Number of Pounds contained inithe. | 
Overplus3grs. Ladd to the 12z Pounds, 
making 96 in all; and there being 
juſt 12 times 8 in 96, I ſer down. 12 
and find the Tare to be 300. 3 rs. I glb. 
as above expreſſed . This being ſub- 
trated from the G., che Remajn- 
der is 216 C. the Neut Weight, re- 
quatre mon 

I hope theſe few Examples will 
be ſufficient to give the Scholar a No- 
tion of the Method of ſubtracting and 
dividing in Queſtions of this Nature, 
which are the two chief Operations 
in finding the Tare, Trett, or otlier Al- 
lowance in any Quantity of Goods, 
and conſequently the Neat Weight af- 
ter ſuch Deductions. 

Here, inCompliance with Cuſtom, 
I might add ſeveral other Rules, as 

S's ES | Barter, 


— 4 


„ 
Barter, Felloæuſbip, Profit and Loſe, Alli- 
8 &c. But as Queſtions in all theſe 

ules are anſwered either by the Rule 
of Three, or the Rules of Practice, I 
think they would be an uſeleſs if not 
a burthenſome Addition to our little 
Treatiſe; for he who thoroughly un- 
derſtands the Rule of Three, and thoſe 
of Practice, will ſcarce find any Diffi- 
culty in ſolving whatever Queſtions 

are neceſſary in Trade or the com- 
mon Affairs of Life. However, I ſhall 


ſay ſomething of another Rule, which, 
though of no great Uſe, may be an 
agreeable Amuſement to the young 
Scholar, and ſerve to exerciſe his Inge- 
nuity; I mean the Rule of Po/ition. 


Quantity of Lead, to the Value of 1 40l. 


Ls „. 


> mt 
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| CAP. IX. | 
Of PosrT1ON or the Rule of FALs E. 


. HY is this Rule called Falſe? 
W A. Not from its being in it- 
felf really erroneous, but becauſe we 
make uſe of falſe ſuppoſed Numbers 
to find out the true Numbers ſought. 

©. Why is it called Pofition? _ 

A. It is the ſame as Suppoſition, from 
the ſuppoſed Numbers. 
2. Is it not divided into two Parts? 

A. Ves; it is uſually divided into 
two Parts, Single and Double, 

2. What is the Nature of Single 
Poſition ? | 255 

A. In the Single Rule we uſe but 
one ſuppoſed Number to find out the 
Truth, as in the following Example: 

Three Perſons, A, B, C, bought a 


of 


Ls } 
of which B paid at much again as A, 
and C as much again as B. How much 
ad earth pay tO | 
_ - Suppoſe A paid 19/, then B muſt 
pay 20l. and C jol. the Total of 
which is 70/, but ſhould be 140/. 
Now as the Total ariſing from the 
Error is to the true Total, ſo is the 
ſuppoſed Part of the true Part. There. 
fore, in this Example, as yo. is to 
1401. ſo is 10/, to the Sum that 4 
really. paid which of confequence 
muſt be 2o/. for 70 is the Half of 
140, and 10 is the Half of 20. But 
the Proportion of the ſeveral Num- 
bers to each other being not always 
diſcernible at Sight, we muſt work in 
Queſtions of this Kind by the Rule of 
Thyee, in order to obtain the Anſwer, 
In the preſent Caſe therefore J ſay, 
if jol. ſhould be 140l. what ſhould 
iol, be ? Which I work as follows : 


VP 


F 


A, 1 70—140- 10 
uch * 10 8 
uſt 70) 1400 

ol. | 20 

the — 


the Here multiplying the ſecond and 

re- third Numbers together, and divid- 
to ing the Product by the firſt, according 
t 4 to the Rule of Three, the Quotient is 
ice 20, which is the Number of Pounds 
of that 4 has paid, as appears by ſetting! 
ut down the ſeveralShares as the Quel-' 
m- tion requires, a 


3a OS 
in; 0 
// et io 
Er, | 5 80 for . 
„ 1< Les $208 
ld Total 140 

: — 


7 Con ma 


9 
287 * 


i . Das 0 4 


;' for if I had a: fn 
d half as. many more, and 


ſhe -hady.4o, then 
man as many, and one 
Fourth as many, will wake g i, which 
ſhould haye been 99. Tberglore ſay, | 
Tf 110 fhtld be g9, what foould be! © 
Or, Vl come from 40, what vill q Cc 
come from? For it matters not whe- | . 
ther 40 or 99 is the middle Number A 
in Stating, ſince they are to be mul - 
tiplied together. See the Work at 


i 


length 3 


E IOIOney , If 
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99 
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"Hers EY otient is as which 
will appear to be the Number of the 
n 4 2 by ſetting down the 
ſever um accordin to ker 
Calculation. 2 s a; | 

. 36 Gecſe. en 

As many —_—_—__ 
zu many 18 5 

- © $8 Many Bye 


Total 2 5 


— 2 2 - 
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2. What is the Nature of Deal: 
Pooſition ? e 


A. When there is ho Partition in 


the Numbers to make a Proportion, 
the Double Rule is uſed, wherein we 
make tavo Suppoſitions ; and if with 

either of them we find the Numbers 
that ſolve the Queſtion, there is no 
more to be done; but if, as it com- 
monly happens, we err in both, ſet 
down the Suppoſitions, and over- 
againſt them their refpective Errors, 
marked thus · . if too much, and thus 
L if too little. Then multiplying 

them croſs - ways, tlat is, the firſt Sup. 
poſition by the ſecond Error, and the 
Howl Suppolition by the firſt Error; 
if both the Errors are alike, ;. e. both 
too little, or both too mach, ſubtract 
the leſſer Product from the greater, 
and divide the Remainder. by the Dit. 
ference of the Errors; but if the Er- 
rors are unlike, 7, e. one too little, — 


Hh, * 6 toad me 


D Dd DB Q. 


we 
+ 


fo 


the other tog much; theSam of theſs 


TH. 7 


Products mult be divided by the Suni 
of the Errors: In-cithet Caſe the. 
Quotient will give a true Anſwer to 
the-Queſtion, as will appear by the 
following Examples, h 
Three Merchants, A, B, C, builfa 
Ship, which cos 1600. of which A 
paid a Sum not known, B paid as much 
again at A within gbl. and C ar much 
as A and B within 1 ool. - The Queſ- 
tion is, What did each Man pay? 
Now fappoſe A paid 200l. 
Then B paid” - - 350 
And C paid -- - - «= 440. 2 


Total rogo* 


But it ſhoutd have been 1600, there- 
fore the Error is 600 tod few. 


"Ms - up- 
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Then B paid '».. - 450 


And C paid 4": 000 : 


— 


hs. Total 1300 


Which Sum is till too little by 300. 


Therefore ſetting down the Suppoſi- 
tions and their Errors in the Manner 


before directed, they will ſtand thus: 
3 Suppoſttions. | Errors, | 


200 —000 


„ þ carr 390 
Then multiplying the firitSuppoſition 
by the ſecond Error, the Product is 


60000 ; and the ſecond Suppoſition 


multi plied by the firſt Error produces 
150000 ; the leſſer of which Products 
being ſubtracted from the greater, the 
Remainder is goooo ; and this being 
divided by 3oo, the Difference of 
the Errors, quotes 300, the Sum that 

nas A paid, 


©” 


1 uy f 


A paid, as will appear by adding to 
it the Shares of B and C according to 


the Queſtion. 
; paid - 300 
B paid - 550 
„ 758 
Total 1600 


. 


In this Example the Errors were 
both alike, . e. both too little; in the 
following they are unlike, i. e. one 
too little, and the other too much. 


W. hos forft the Marriage. Knot was 9 


- Betwixt my Wife and me, 
My Age did her's as far exceed 

As three times three does three: 
But after ten and half ten Years 

Me Man and Wife had been, 


Her Age came up as near to mine, 


A. eight i 15 to Arten. I, 


N 3 — Now 


. you J 
OW Pray, 


| Now 
-M has were our * on the Wed- 
— rie 


Firſt, La; poſe the Wife $ Ag ge to be 
21 Ven the Huſband's muſt be*63 ; 
then adding 15 to each, her Age be- 
comes 36, 3 his 78. This Error 
therefore is 3 Vears too few. 


Again: Suppoſe ſhe was 9 Yeary | 


old, he muſt have been 27 ; and by 
adding 15 to each, her Age is made 
24, and his 42. Here the Error is 
3 too many. 

Therefore ſetting down the gu ppo- 
ſitions and their Errors, with their 
reſpective Marks, as above Grafted, 
they appear thus : Ty | 

Suppofitions. © © Errors. . 
V 


N 
Than mukiplying crofs-ways, 3 
times 21 is 63, «nd 3 times 9 Is 27, 
5 5 theſe 


the Sum of the Errors, quotes 15, 


is thus proved: 


- FI | 
theſe Products added together (bes 
cauſe the Errors are unlike) make 9 
for a Dividend; which divided by 6, 


the Wife's true Age when married, as 


She being 15, he muſt be f 
| 15 added to. et is 9 


Make her " half of his &. 


— 1 
0 


1 erde giving more Examples of 
this Nature, as the Scholar may eaſilx 
frame them himſelf: but I ſhall add 

wh eps or two in Progreſſion, which 
will not be diſpleaſing to thoſe who 
take Deli wa in the Art of Numbers. | 


| 


. 
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— wen briefly explained, with 
ſome Examples. 
<P not this Rule ifa into two 
Parts? 

A. Ves: Progreflion is either rith- 
metical or Geometrical. 

Q: What is Arithmetical Progreſſion? 

A. It is the regular Increaſeor De- 
creaſe of any Series of Numbers by 
thecontinual Addition or Subtraction 
of ſome equal Number. So 1,3,5,7, 


\ * 7 and 35, 28, 21, 14, 7, are two 


anks of Numbers in Arithmetical 
„ ee the firſt increaſing by the 
"| continual Addition of Two, and the 
ſecond decreaſing by the continual 


| Subtraction of Seven, 


Q. What is Geom-trical Progreffoat 
A. It is the Increaſe or Decreaſe 
of any Series of Numbers by an equal 
Nie chat! is, by the continual Mul- 
| _ tplication 


[ 191. ] 7 
tiplication or Diviſion of ſome equal 
Number. Thus 2, 4, 8, 16, increaſe 
in Geometrical Progreſſion by a dou- 
ble Ratio, or a continual Multiplica- 
tion by 2; and 135, 45, 15, 5,decreaſe 

in the ſame Manner in a trifle Ra- 


£ 


tio, or a continual Diviſion by 3. 
9D. What is chiefly to be regardov 
in Pro reſſion . * 

A. The five fullowing Thingoiol 
1. The firſt Term; 2. The laſt Term 
3- The Number of Terms ; 5 4. The 
Ratio, or equal Difference; 5. The 
Sum of all the Terms. By know- | 
ing ſome of theſe Things the reſt are 
found according to various Rules laid 


down by Arithmeticians, too nume- _ | 


rous to be here tranſcribed and ex- 
empliſied; and therefore we refer the 
Curious ta larger Treatiſes for Satis - 
faction in theſe Particulars, which. 
would ſwell our little Work beyond 

13 9 


k 168 J 

Its intended Limits. However, we 
hall give the few Fm pro · 
miſed, and ſo coneludde. 

A Grazier having brought 2 - foe 
Oxer to Martet,' a 1 offers bim 
161. a piece, and take them all. The 
Grazter refuſes the Money; but, fays he, 
pon Il give me what the laft Ox will 
come to, reckoning the firft at a Farthing, 
the freond at a Helfpeuny, the third at 
4 em, aud ſo doubling the Price 
A the "whole Number, you Hall 


have them: To which the Butcher rea- 


dily aſſents, thinking be had made an 
excellent Bargain. . The Queſtion is, 
| Whatdid the Butcher pay according 
to this Agreement for the 23 Oxen ? 
Here obſerve, that the firſt Far- 
thing is to increaſe geometrically in a 
double Rat, that is * 2, till the 

Number of Terms amount to 23. But 
as it would be a troubleſame and te- 
15 dous Operation to 88 ply the ſeveral 


Terms 


— «» fin ow oat oo wt wwmwm.cy 


1831 
Terms by 2 from the. firſt to the laſt, 
in order to find ont the Price required, 


ſet doyyn a few of the leading Terms, 


and place the Exponents over them 
in the following Manner: 

5 12 2, 4. 8.16 32 | 
The upper Row of Figures, called Ex- 


ponents, ſerve to ſhew the Diſtance of 


the Terms from Unity, or from the 
firſt Term of he Series: But obſerve, 
that as the nents are leſs by one 


than the Terms, the Term we are in 


ſearch of, vix. 23, will anſwer to the 
Exponent 22. Now the Rule forſind- 


ing any diſtant Term, after a few of 


the leading ones are ſet down, is this: 
Multiply the laſt found Term by itſelf, 
and it will produce a Term double 


thereta; which again muitiplied b 


itſelf will produce another double to 
the lat: And thus proceed till either 
you produce the Term ſought, or one 

5 | a a little 


10 194 3 
„ little ſhort of it; which may be 
compleated by multi plyin g it again by 
that Term which ſtands under ſuchEx- 
ponent as will make up the Number. 


In the preſent Caſe therefore you 


are to multiply the 32 by itſelf, which 
being the gth Term (aceording to the 


Exponent) produces the ioth namely, 


1024; and this again multiplied by it- 
ſelf gives 1048576, the zoth Term 
from the firſt, but taking the firſt into 
the Number it is the 21ſt Term: 

Therefore as two Terms are wanting 
to make up the Number required by 
the Queſtion, wiz. 23, the laſt Pro- 
duct is to be multiplied by the Term 
under the Exponent a, which is 4, and 
this gives 4194304, the 22d erm 
if reckoned by the Exponents, but in 
reality the a zd, and conſequently the 
Price of the Oxen in Farthings, which 


makes 4369, 15. 15 wy 27 Work 


at en 


32 


10240 
1048976 
— 


4.94304 


- Hence you may learn how neceſſary 


it is to have a competent Knowledge 
of Arithmetic, to prevent being im- 
my upon by cunninganddefigning 

erſons'; for had the Butcher been but 


a little acquainted with the Nature of 
Numbers, he had not been, over-- 


reached 


— — n 


. 
— ͥ — —— 2 ray - 


* 
— — 


| 


— — 
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reached by the Grazier, and paid ſuch at 
an extravagant Price for his Oxen, be 
I thall propoſe another Queſtion of m 
the ſame Kind, and give the Anſwer P. 
to it, leaving the Scholar to try his || a 
Skill in the Operation h. 
Suppoſe a Nobleman purchaſes a fine tk 
Horſe, having 28 Nails in his Shoes, at | A 
the Price of the laft-Nail, valuing the || he 
firſt at a Farthing, the ſecond at two, || x 
the third. at four, and ſo doubling the | at 
Number of Farthings for each Nail till 
the 28 are reckoned, The Queſtion is, 
What was the Value of the laſt Nail, 
i. e, the Price of the Horſe ?---4n- 
. fever, 134217728 Farthings, which is 
1398104. 25. 8d. ; + 
Fake one Queſtion more of 4 diffe- 
rent Nature, viz. How many Changes 
cam be rumg np 10 Bells? 
The Method of anſwering this is, 
to ſet down the wliole Number of 
5 an 


LEP 

and they will form à Series of Num- 
bers in Ariibnerical Progreſſion; Then 
multiply the firſt by the ſecond, that 
Product by the third, and that Pro- 
duct by the fourth, and ſo on, till you 
have gone through alt the Terms, and 


ze the laſt Product is the Anfwer fought; 
28 And by this means you not only find 
be how many Changes can be rung upon 
% 10 Bells, but upon 2, 3, 4; *. 6, 7, 8, 
' and 9; as appears by the Work: 


Bells; Chang 


— 


2 * 
8 1 3, 
4 
; 3 
„ : 
© 8 
9 
9 : 


; ; 4 y 

tas] ---- 
Every one knows that 1 Bell ad- 
mits of no Variation, but the Changes 
the other Numbers are capable of 
are found by multiplying after this 
Manner: Twice 1 is.2, 3 times 2 is 
6, 4 times 6 is 24 times 24 18 
120, &c,. To make this plain by one 
Inſtance, let abc be 3 Bells, and you 
will find they may be changed 6 
Was with, reſpe& to their Places, 
and no more, namely, abc, ach, bac, 


ey . N 


bca, cab, cha. 


1 


In like Manner may the Changes 
of any other Number of Things be 
found, as of 12 Bells, 24 Letters, Oc. 
And this is called Pyrmatation. 


